



51111 .. 



For Dairy Farmers. 

The Best Mangel 

GARTERS’ WARDEN PRIZE YELLOW GLOBE. 
CARTER S’ GOLDEN INTERMEDIATE. 

The Best Swede. 

GARTERS’ NEW ELEPHANT. 
CARTERS 5 SPECIAL CROPS 



That best meet a Deficiency of Stock Food. 

SOW IN MAY AND JUNE. 

Quantity per Acre. Far Consumption 

40 lbs. of Carters’ Lucerne Mixture . . Next Spring and Summer. 

2 bushels of Carters’ Golden Rod Maize . Early the same Autumn. 

16 lbs. of Sorghum Saccliaratuni .. .. Early the samp. Aut umn 

24 lbs. of Hungarian Forage Grass . . Early next Spring. 

3 bushels of Carters’ Ensilage Mixture . . Early next Spring. 

SOW IN JULY. AUGUST, AND SEPTEMBER. 

10 lbs. 

20-lbs, 

5 lbs, 

4 bushel 
30 lbs. 

30 lbs. 

30 lbs. 

3 bushel 

5 lbs. 

6 lbs. 

5 lbs. 

4 bushel 

PRICE 



PERKINS 

AGRICULTURAL LIBRARY 



UNIVERSITY COLLEGE 
SOUTHAMPTON 



ation 

$voi>aI SccUsmru fn> Scalrtr Warrants. 

237 & 238, High Holborn, LONDON. 








E. S. 



11, Queen Victoria St., London, E.C. 

WORKS: BOTJRTQR, DORSET. 



STEAM ENGINES & 

' ANT) 

Labour Saving Appliances 

FOR 

DAIRIES & MILK FACTORIES, 

Consisting of Engines only or Combined with Boilers, 
on Water Heater Tank Foundations. 

Cream Separators by the Best Makers; Butter Workers ; Churn Lifts, 
with Automatic Tipping Apparatus ; Milk weighing Machines, to weigh and 
give number of gallons from 6 to 150, at one operation ; Centrifugal Pumps : 
Milk Scalders and Refrigerators : Steam Quie.te.rs for heating water and 
scalding milk, &c. &c. 

Plans , Specifications , and Estimates furnished , and complete machinery and 
Plant supplied and fitted up for large or small establishments. . 

Engines, &c., ready for immediate delivery, kept in Stock at the 
London Stores and Show-rooms, 

11, QUEEN VICTORIA STREET, E.C., 

Where every information may be obtained. 




43, CANNON STREET, LONDON, E,C, 

Price List and all particulars on application . 



THE DAIRY FARM. 



LAYAIi’S BABY SEPARATOR, AND SWEDISH DAIRYMAID. 



[. Frontispiece 



THE DAIRY FARM 



BY 



JAMES LONG, 

LATE PROFESSOR OF PRACTICAL DAIRYING AND DAIRY FARMING IN THE 
ROYAL AGRICULTURAL COLLEGE, CIRENCESTER ; 

MEDALLIST OF THE ROYAL DANISH AGRICULTURAL SOCIETY; 
AUTHOR OF 

“BRITISH DAIRY FARMING,” “THE BOOK OF THE PIG.” 



LONDON: 

W. H. ALLEN & 00., 13, WATERLOO PLACE, 

PALL MALL. S.W. 

1889. 



( All Rights Reserved.) 





LONDON : 

PRINTED BY W. H. ALLEN & CO., 13, WATERLOO PLACE. S.W 





THIS LITTLE WORK 

IS 

DEDICATED 

TO 


SIR 


THOMAS DYKE ACLAND, Bart., 

WHO, DURING A LONG AND EARNEST LIFE, 

HAS BEEN DEVOTED TO THE INTERESTS OF THE 
TILLERS OF THE SOLD, 


AND WHO 


HAS DONE, AND IS STILL DOING, SPLENDID SERVICE IN THE 



CAUSE OF DAIRY EDUCATION. 




The Aylesbury Dairy Co, Ltd, 

CHIEF OFFICE:— 

ST. PETERSBURG PLACE, BAYSWATER, 

LONDON, W. 

FARMS (1,400 Acres) HORSHAM, SUSSEX. 

Have generally for Sale Selections from their following Noted 
Breeds of Cattle, Pigs, and Poultry 

CATTLE, 

Dairy Shorthorns, Sussex , Jersey, Kerry. 

PIGS, 

Red Tam worth. 

POULTRY, 

Dark Dorkings, Silver Dorkings r Langshans. 
Minorcas, Game. 

DUCKS, 

Aylesbury, East Indian. 



‘?fp ed Husbandl T> and may be comprehensibly' 

termed Commercial Farming, is the beau ideal of the times. One of the 

finest examples of this farming is to be found on the Itchingfield Estate 
belonging to the Aylesbury Dairy Company, situated about two miles from 
orsham, m Sussex, and embracing an area of 1,400 acres.”— 
The Times, July 18th, 1888. 

. “ Perha P s tbe most Tailed cellection of welhbred cattle in the world.”— 
Ijive Stock Journal 



PREFACE. 



Since the publication of British Dairy Farming and 
the Book of the Pig, I have been frequently asked for 
a simple and cheap, yet comprehensive work dealing 
with elementary instruction in Dairy Farming. Such 
a work I have attempted to produce, in the hope that 
it may he found serviceable to the large and increasing 
class of students in Agricultural and Dairy Schools, 
as well as to that section of our population which, inte- 
rested in agricultural pursuits, is gradually becoming 
better acquainted with Dairy matters. I believe the 
book will be found clear and practical. Many of the 
details contained in the text have either been obtained 
or confirmed in my own practice ; others, especially 
those which have a scientific basis, have been subjected 
to the examination of a friend, an eminent professor 
of chemistry. Whether the work has been done 
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well or ill, it is the result of combiued study and 
practice which has extended over a number of years, 
and I hope it may prove worthy of the kind reception 
which my earlier works have obtained. 



Romsest, March, 1889. 



James Long. 
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THE DAIRY FARM 



MILK. 



As the success of a dairy farmer depends upon his 
knowledge of milk manipulation, milk production, 
the manufacture of milk products, and the feeding, 
breeding, and management of his cattle, it will be 
necessary to discuss the various points in connection 
with each of these important branches of dairy- 
farming. It is evident that, in the first place, a know- 
ledge of milk manipulation can only be grasped by 
one who understands the composition and properties 
of milk. Hence it will be advisable to make some 
remarks upon this all-important food, to the produc- 
tion of which everything contained in this book is 
directed. 

What is milk ? It is composed of water, a small 
quantity of mineral matter, and three important solid 
food constituents. These are sugar, which is found in 
the largest quantity, and which is the most constant 
quantity of the three; casein, the chief constituent of 
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cheese; and fat, which is converted into butter in the 
dairy. The fat is generally the smallest in quantity, 
if we except the mineral matter; but it is the most 
valuable, and is found at the rate of from 2J lbs. per 
hundred, as in the milk of some Dutch cows, among 
pure breeds, and in ill-fed and badly-bred cows, to 6 
per cent, in the Channel Islands and sometimes in the 
Devon breeds. Six per cent, is about the outside pro- 
portion of fat, but 5 per cent, is very common in the 
above varieties. Milk contains about 12£ per cent, of 
“ solids/’ a term usually applied to the constituents of 
milk without the water; but the percentage varies 
from 9 to 15, and sometimes more, and depends very 
much upon certain conditions which every dairyman 
should understand. Solids depend first, as already 
shown, upon the breed, and next upon the feed. A 
farmer producing milk for sale generally feeds less 
liberally than if he feeds for butter or cheese, inasmuch 
as the food liberally and judiciously arranged has a 
great influence upon the butter production. It 
depends also upon the time of milking the cow — the 
milk of the evening, though less in quantity, being 
usually richer in quality than that of the morning; 
so that in practice it is often found that, elimi- 
nating the water which composes the bulk of the milk, 
the evening’s milk is actually as valuable as that of 
the morning. It depends also upon the season of the 
year. Milk in autumn is richer than in spring, and 
whereas it requires 9| lbs. to 10J lbs. of milk, upon 
the average, to make a pound of cheese between May 
and July, yet between August and October it only 
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THE FAT GLOBULES IN THJ3 FIRST MILK 
DRAWN FROM A JERSEY COW DURING 
ORDINARY MILKING, AS SHOWN BY 
THE MICROSCOPE. 




THE FAT GLOBULES IN THE LAST MILK 
DRAWN FROM A JERSEY COW DURING 
ORDINARY MILKING, AS SHOWN BY 
THE MICROSCOPE. 





A 




WELL-MADE SALT BUTTER, AS SEEN 
UNDER THE MICROSCOPE. 




IMPERFECTLY - MADE BUTTER, SALTED 
WITH COARSE AND IMPURE SALT, AS 
SHOWN BY THE MICROSCOPE. 
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requires from 7 £ lbs. to 9^ lbs. — these actual figures 
being based upon returns of cheese made upon an 
enormous scale. The millc of a cow, too, is richer as 
she approaches the end of her milking season ; and 
whereas her butter yield may only reach 3 to per 
cent, two months after calving, yet eight to nine 
months after calving she frequently gives 5 per cent, 
of butter. Lastly, the richness of a cow’s milk 
depends upon how it is taken from her. An example 
will suffice. A newlyqmrchased cow was to he tested 
for the richness of her milk, but she had to support 
her calf. The cowman milked, as he thought, about 
half her yield, taking some from each quarter of the 
udder, and leaving the remainder for the calf. The 
milk drawn was set for cream, but that which rose 
barely covered the surface. He had left the richest 
part of the milk for the calf to take. The first portion 
drawn is always the poorest, and the milk increases in 
richness until the last drawn, which is almost equal to 
thin cream. As it is clear that fat is such an incon- 
stant quantity in milk, and is affected so easily, it is 
quite clear that the butter-maker has much to con- 
tend against, not only in obtaining cattle which yield 
abundant fat, but in extracting that fat from their 
milk. 

There are various methods of ascertaining the 
quantity of fat which milk contains. The best method 
is the churn; but it is essential that the person making 
the test shall be master of his business, or he may fail 
first to obtain all the cream from the milk, and next 
to obtain all the butter from the cream— failure in 
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both cases being of daily occurrence. The best scien- 
tific test is that of chemical analysis. Members of the 
principal agricultural societies can obtain information 
from the chemists of their societies upon payment of 
from 2s. 6d. to 3s. 6d. per sample. The next best 
simple test is made by the Marchand testing tube, in 
which a measured quantity of milk is mixed with 
equal quantities of ether and alcohol. The graduated 
tube containing the mixture is plunged into water at 
104 degrees Fahrenheit, when a solution of fat rises to 
the surface, and from the volume of this fatty layer 
the percentage of butter fat is ascertained. The lacto- 
meter is an instrument to test the specific gravity of 
milk. This specific gravity, or density, gives an indica- 
tion of its purity ; hut it is not always reliable unless 
the same milk is also set in a creamometer, in order 
that the cream may rise and thereby show that the milk 
has not been watered and the cream extracted. Alone 
the creamometer is of little value, as bulk of cream is 
not a perfect indication of the quantity of fat the 
milk contains. 

In some dairies it is customary to strip the cows 
after the milkers, the strippings being sold at double 
the price of new milk on account of their greater- 
richness. Sugar of milk, which is not so sweet as 
cane sugar, is the leading medium of the fermentation 
and decay of milk, for by contact with the air it is 
transformed into lactic acid, causing the milk to 
coagulate. As sugar is a food of great value, milk is 
easily depreciated by the loss of the sugar it thus 
sustains when it becomes very sour. The sugar is 
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useful to the cheesemaker, as it enables him to create 
a certain amount of acidity which assists in producing 
cheese of the highest type. Sugar can be extracted 
from the whey of milk by evaporating the water, 
when it will be found in the residue combined with 
a small amount of fat and casein. The casein — some- 
times called curd, but not correctly, inasmuch as the 
curd of new milk contains almost the whole of' the 
fat — is the nitrogenous portion of milk responsible 
for flesh-making, and requiring in its production 
nitrogenous foods, such as cotton-cake, beans, peas, 
lucerne, tares, &c. Casein is precipitated by rennet, a 
preparation from the fourth stomach of the calf. It 
is found in badly-made butter, from which it cannot be 
removed unless the butter is made upon the system 
hereafter described, by means of which it may be 
entirely washed out. There is also a small quantity of 
albumen found in milk, which is generally included in 
the term casein, as both are similar; albumen, how- 
ever, is not precipitated by rennet, though it is by 
heat, and it therefore remains in the whey, from which 
it is often extracted, together with the sugar, in 
Switzerland and in Norway, for conversion into a 
peculiar kind of cheese. By the extraction of the fat, 
the casein, and the sugar from milk, we obtain a 
residue which is almost pure water. 

New milk with, according to the average standard, 
12J per cent, of solid matter, contains per gallon 
about 20|- ounces of the solids referred to above, 
divided as follows : — 5J ounces of butter fat worth 
5|d., 7 ounces of sugar worth a Id., and 7 ounces of 



6 



THE DAIRY FARM. 



casein -worth 8d.; but rich milk such as that given by 
the Jersey, containing 14 1 per cent, of solids, is -worth 
at least 2id. more for its fat value and a Id. for its 
other solids. Thus it -would be worth Is. per gallon, 
for practically the whole of the constituents are 
digestible, so that no waste need occur when it is used 
as food. Skim or separated milk is that which remains 
after the cream has been removed • it contains about 
15 ounces of sugar and casein to the gallon, and this 
is woith frcm 4d. to 6d., the value depending upon its 
richness in casein and its freshness, but it does not 
actually obtain its full value in the market. 

Butter milk is the milk remaining in the churn 
alter churning the cream and extracting the butter. 
This is still more valuable than skim milk, for it 
contains a larger percentage of solids; it is highly 
valued in Ireland and in some manufacturing districts 
in England, where it is consumed sour, but when 
sweet it is not only nourishing but rich and refreshing. 
Colostrum is the milk yielded by the cow during the 
first few days after calving. It is not fit for consump- 
tion until it will boil without coagulating. The colos- 
trum really contains a small portion of a membrane 
which peels off when the cow first calves, and is passed 
through the udder into the pail. In dealing with milk 
it should always be by weight rather than by measure, 
inasmuch as, like water, it expands and contracts with 
heat and cold. Thus a vessel of milk measured by the 
graduated scale -would appear to contain more if the 
milk were measured when hot than if it were measured 
when cold, but no variation in weight occurs. 
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The specific gravity o£ milk is oply slightly variable, 
as shown by the lactometer or milk gauge. As water 
weighs 10 lbs. to the gallon, so milk weighs 10'28 to 
10-35 lbs. A lower specific gravity shows that it 
approaches water in density, while a higher specific 
gravity indicates a low quality from loss of cream, 
cream being similar in specific gravity to water itself. 
In manipulation, especially where milk is sold or has 
to be kept for a period of time, or in very hot weather, 
it should be aerated, cooled, or heated. Aeration 
removes animal odour and the taints of the cowhouses, 
all of which milk seems to have a great capacity for 
absorbing. Directly it is milked into the pail it is 
attacked by organisms which are always in the air in 
greater or less numbers. These organisms thrive and 
multiply at blood heat. They are killed at a high 
temperature, and are rendered torpid at a low tem- 
perature. If, therefore, milk is immediately cooled to 
40 or 50 degrees, their influence is slowly exerted, and 
the milk remains sweet for some time. Milk is 
rapidly destroyed the nearer it approaches to 98 
degrees ; for travelling, therefore, or for keeping, it 
should always be cooled to a low temperature ; but in 
very warm weather, when it may be attacked by the 
organisms to a large extent, it can be heated to 1/0 
degrees (by which means they are killed), and rapidly 
cooled to 45, and so maintained, when the new organ- 
isms which at once attack it are, as befoie, rendered 
helpless. 

Milk if infected may be rendered harmless and 
maintained sweet by sealing it in bottles, and sub- 
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sequently plunging these in boiling water for a few 
minutes. If this plan were universally adopted, there 
would be no danger of attack from disease through 
the medium of milk. This plan is more especially 
necessary in thickly-populated towns, where dangerous 
organisms are present in the air to a much greater 
extent than in country places, especially at high alti- 
tudes. Milk should never be put into dirty vessels, for 
similar reasons, inasmuch as the organisms invari- 
ably adhere to these, but can be destroyed by scald- 
ing. For similar reasons a cow should never be 
allowed to drink from dirty ponds or streams, which 
are invariably abodes of injurious organisms. 
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Cream varies in colour as in quantity with individual 
cows as well as with distinct breeds. In the ordinary 
way its variation in hulk depends solely upon the 
temperature. If raised at a high temperature it 
is thick and rich, but raised at a low temperature 
it is extremely thin. Ordinary cream is very 
slightly heavier than water, but when it can be 
taken from milk without the adherence of much 
casein, it is lighter than water. At a low tempera- 
ture its specific gravity more nearly approaches that of 
water, and thus it is that it does not rise so freely in 
cold weather. The rising of cream depends mainly 
upon two factors — specific gravity and temperature. 
Water is a better conductor of heat than fat, of 
which cream is largely composed. If, therefore, 
fat rises upon water because it is lighter, it follows 
that when the difference in specific gravity between 
the two is increased by a fall of temperature the 
cream rises more quickly. This, although it is not 
generally understood, is why the cold or deep-setting 
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system of cream-raising is so successful. If new milk, 
fresh from the cow, is placed in a deep vessel of say 
20 inches, at 90 degrees hah., and plunged into cold 
water at 45 degrees, it has 45 degrees of temperature 
to fall through. The water feels the change of 
temperature before the cream, being a better con- 
ductor ; hence the difference in specific gravity is 
increased, contrary to the belief of those who s till 
follow the old shallow system, and the cream rises in 
half the time. 

If new milk is refrigerated directly it is drawn, 
the cream rises more slowly than under any other 
condition, for the fats of the cream contract just as 
readily as they expand; hence the cold setting of cold 
milk is the worst possible practice, whereas warm 
setting is a good practice where the pans are shallow, 
except in hot weather, when the milk is more liable 
to become sour. Thus in Switzerland cheese-makers 
heat their whey to enable the fat it contains to rise 
quickly. Shallow setting is faulty in practice, how- 
ever correct in theory, because it cannot be controlled. 
If We could always set milk in shallow vessels from 
2 to 4 inches deep, at 60 degrees, we should obtain 
good results; but the temperature of almost every 
dairy varies with the weather, and when the milk is 
subjected to a temperature higher than 60 it is liable 
to spoil before the cream has all risen. On the con- 
trary, when it is subjected to a low temperature a 
portion fails to rise, and there is a loss of from 10 to 
15 per cent. Shallow setting in a large dairy demands 
a special apartment which provides a large amount of 
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space. The milk, too, must often stand for 48 hours, 
and even then the cream is not all thrown up. Both 
the shallow and deep setting systems are correct in 
theory, hut deep setting alone can be controlled in 
practice, hence where it is practised the returns in 
butter are invariably larger. If two quantities of 
milk from one vessel are set in an apartment main- 
tained at 40 degrees, the one being set when it is at 
90, and the other when it is at 60 degrees, we shall 
find that the first-named will have thrown up all its 
cream in 12 hours, whereas the latter will not have 
thrown it up in 24 hours, and, indeed, a portion will 
inevitably be lost. The two best known plans of 
deep setting are the Swartz and the Cooley. In the 
former the milk is placed warm in 20-inch deep oval 
cans without lids, plunged into a tank at not more 
than 45° F., whereas in the latter case round cans are 
used, and these are placed in a refrigerator at 50 
degrees or less, and entirely covered with water, a lid 
being provided to exclude it. The cream rises in 
both cases upon the same principle, but the exposure 
of the cream to the air in the case of the Swartz has 
an influence which improves the flavour of the butter 
made from it. In both cases the cream is always 
thin. The Swartz plan demands ice in hot weather, 
one pound of which is equal to cooling about 100 lbs. 
of milk. 

The Devonshire or scalding system is one of con- 
siderable value when it is rightly controlled, for 
success depends largely upon the temperature, as in 
the case of the shallow setting. If milk is set while 
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warm in an apartment at 60 degrees, it will have 
thrown up the bulk of its cream in 12 hours. If it is 
then scalded at not higher than 180 degrees, and again 
returned to the same apartment, the falling tempera- 
ture "will influence the quick rising of the remaining 
cream globules which had not previously risen. 

The cream Separator is undoubtedly the best of all 
systems, and now that hand machines can be obtained 
it is within the reach of the smaller class of farmers, 
who will in future be able by its aid to practically 
obtain the whole of the butter their milk contains. 
Centrifugal separation is the most rapid and certain 
of all processes. By pony, steam, or hand power, 
from 20 to 150 gallons of new milk can be creamed 
within an hour after milking, although this cream is 
not fit to churn, from the most profitable point of 
view, until it has been ripened either artificially or 
naturally. The whole of the dirt is removed from 
the milk — a most important consideration — and the 
skim milk is left in a form which is immensely superior 
to that of skim milk obtained under any other pro- 
cess. The action of the machine is simple. By rapid 
revolutions the lightest portion of the milk, i.e. the 
cream, is thrown up to the surface and either skimmed 
off by tubes or forced out of the machine by the 
pressure of the inflow of new milk. 

Churning milk does not properly come under the 
heading ot creaming, but it is a process that should be 
understood, as it has a certain value. It entails far 
greater labour than other processes; it produces a 
very sour butter-milk, and the butter made generally 
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contains too much water. Ou the other hand, no 
dairy is necessary, and no milk-setting utensils are 
required, whilst the percentage of butter obtained is 
very large indeed. It is necessary to churn milk 
which is quite sour, which, in fact, is coagulated, to 
obtain the best results, as churning sweet milk is most 
unprofitable, a large percentage of butter being left in 
the butter-milk. 

To obtain the best results in butter-making— i. e . 
quantity and flavour of butter— it is necessary that the 
cream should be ripe. Ripeness, so called, is the first 
stage in decomposition or souring. Cream exposed in 
a dairy at 60 degrees will be ripe for churning in 12 
hours ; but in cold weather, when the temperature is 
much lower, it is necessary to add a small quantity of 
sour cream or sour butter-milk if we wish to churn in 
24 hours. The quantity can be ascertained only by 
practice. When cream, after skimming, is poured into 
a vessel, upon other cream previously placed there, the 
whole should be stirred, and the stirring should con- 
tinue after every fresh addition, in order that each lot 
may be brought to the same stage of ripeness. If not 
stirred, the different creams would be in separate 
layers, and some would be riper than others. This 
would entail a loss when churning took place, for one 
cream would require longer time in churning than 
another to yield up its butter. 

An important business is now being conducted, not 
only in Devonshire with clotted cream, but in other 
parts of the country with raw cream sold in its sweet 
state and m small quantities. There is too little know- 



14 



THE DAIRY FARM. 



ledge of the actual value of cream for sale. This can 
be ascertained by any person with little trouble, 
whether he sets his milk, separates it by machinery, 
or places it in a vessel known as the Jersey Creamer 
for 12 hours. In each of the latter cases he can 
obtain it thick, and obtain almost all. Having weighed 
the milk, and subsequently weighed the thick cream 
raised, he can always price it so as to repay himself. 
Thus 10 gallons, or 100 pounds of milk, charged to 
the farm at 7d. a gallon, would be 5s. lOd. If, then, 
the cream yield was 15 per cent, when drawn thin, 
about six quarts would be obtained. If this were 
sold at 4d. the half-pint, the return would be 8s. the 
100 pounds of milk, showing a profit above the price 
charged to the farm of 2s. 2d., and yet the skim milk 
would be left. Four-pence for a half-pint of thin 
cream, however, is supposed to be absurdly low, and 
yet it might be sold in very large quantities by the 
tumbler, just as milk is sold at Id. per glass. Sup- 
posing the skim milk were sold at 3d. the gallon, it 
would return 2s. lg-d., or in all 10s. l£d., showing 75 
per cent, profit. Milk yields little more than half the 
quantity of thick cream mentioned above, so that to 
obtain the same return it would have to be charged at 
8d. the half-pint, or 2s. 6d. the quart, yet in practice 
what is called thick or double cream is commonly sold 
at 4s., although it is certainly not equal to such cream 
as that to which we refer. The sale of clotted cream 
in Devonshire might be largely extended if makers 
would use greater efforts to send it out in such a state 
that it could be kept for a longer period without be- 
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coming sour. One plan is to enclose it in tin cases 
which are hermetically sealed. Another plan is to use 
a very small portion of boracic acid, which is believed 
to be entirely harmless, and which has a great pre- 
servative power. Makers should endeavour, too, to 
arrange that their cream, being a perishable article, 
should be kept in a refrigerator, as raw cream is con- 
stantly kept in American shops during hot weather. 
There is no reason why clotted cream should not be 
exported to Trance and other countries just as easily 
as double cream-cheeses made by Pommel and Ger- 
vais, are transported to, and largely consumed in, this 
country. 
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MILK-SELLING. 



Setting aside the price obtained for new milk in 
exceptional situations, the milk-selling farmer usually 
obtains about Is. 4d. a barn gallon of 17 pints for 
the year. His contract is generally made for the six 
winter months at Is. 6d., and the six summer months 
at Is. 2d. In some cases he obtains a higher price, 
in others slightly lower. Supposing that he pays a 
penny per imperial gallon for carriage, and allowing 
a penny for the surplus pint, he appears to receive 
about 6*d. per imperial gallon for his milk. The other 
expenses outside the cow-house are practically limited 
to the cost of conveying to the station, and the 
majority of farmers require to keep a horse and cart 
almost entirely for this purpose ! Jersey milk always 
obtains a higher price on account of its known greater 
value. When the contract is made the farmer is 
obliged to keep up his supply, and he is therefore 
compelled to purchase cows at various times, whether 
they are dear or not. If, however, the yield is ex- 
cessive, he is often compelled to deal with it himself. 
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and in some cases lie has to retain his Sunday milk. 
The plant required for a milk-selling dairy consists of 
railway churns, which are made in three sizes, four, six, 
and eight barn gallons, varying from 23s. to 35s. each 
in cost. They should be of steel made in one sheet, 
having strong rims at the bottom, and lids which 
admit air but no rain or dirt, and which can be locked 
down. A refrigerator is also required, with a vat, 
into which the milk is poured. This necessitates a 
supply of cold water, which may be pumped from a 
deep well into a tank above the refrigerator. When 
the milk is being cooled the water passes through the 
machine by means of a pipe connecting it with the 
tank, and back again into the well. Milk poured 
into the vat at 90 degrees should come out, even 
in summer, at no higher than 50 degrees. Beyond 
these utensils nothing else is required but milk- 
pails, unless the surplus milk is made up weekly, 
when a churn and butter-making utensils will be 
requisite. In summer the milk-seller is liable to have 
his milk returned if it is not thoroughly sound and 
well cooled — a long journey in very hot weather often 
causing it to turn sour. It must also reach a certain 
standard of quality, or the seller is liable to sacrifice 
his contract and to a fine. This standard should never 
be less than 12'3 per cent., but 12 per cent, of total 
solids, if the constituents are in the right proportion, 
is usually accepted by the magistrates as a criterion of 
genuine milk in cases coming under the Adulteration 
Act. By keeping a record ot the quality of the milk 
given by the various cows, the owner can detect 
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those giving poor milk, and these should he discarded 
as soon as possible, or they may reduce his entire 
produce below the required standard. Some farmers 
send raw cream with their milk for sale. This has 
been a lucrative business in the past, but London 
dealers are now able to produce their own cream from 
the milk they purchase, by means of the separator, and 
to deliver it in a fresher condition. 
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The profits in butter-making depend chiefly upon 
the yield obtained. One pound of butter can often 
be Extracted from two gallons of the milk of selected 
breeds of cattle, and no cows should be retained which 
yield less than one pound to 25 lbs. of milk, a little 
less than 2£ gallons. In any case, if the butter is well 
made and always uniform in quality, it should return 
at least Is. 3d. a lb. throughout the year. The skim 
milk under most conditions should be sold if possible, 
or converted into cheese in preference to pork or veal. 
The skim from two gallons of new milk should produce 
4d. if it is sold at a nett price of 2£d. the gallon, so 
that each gallon of milk should return 8Jd., a really 
good average price which every butter-maker should 
strive to obtain; and this he certainly can do if he 
carefully selects his cows, separates the cream by 
machinery, and makes his butter thoroughly well. 
The ordinary maker using three gallons of milk to each 
pound, and making his butter badly, realising only 

Is. a lb. throughout the year, and feeding his skim 
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milk to stock which returns no more than a penny 
per gallon, only obtains 4|d. a gallon for his new 
milk. 

We have already seen what actual food skim milk 
contains, and this information should be conveyed to 
the public, as it will induce them to buy an article of 
which they hitherto have had a somewhat poor 
opinion. In butter-making the plant necessary is 
somewhat extensive. An ordinary dairy of 30 cows 
would require a separator costing from £25 to £38, 
together with a small steam-engine or gas-engine, or 
the use of a strong horse. This is the principal 
outlay. At the same time, either of the deep-setting 
systems may be adopted at less cost and nearly equi- 
valent results. The deep-setting system of Swartz 
could not, however, be adopted with success, unless 
water at 45 degrees could be obtained in July. If this 
is at hand, all that is required is a brick and cement 
vat, 4 to 6 feet by 2 to 2| feet, and 2 feet in depth. 
It must be watertight, with a plug at the bottom, and 
a supply and overflow pipe at the top. The set for a 
30-cow dairy would cost from £12 to £15. The 
Jersey creamer would probably cost as much money, 
and occupy more space, but it has the advantage that 
it can also be used as the shallow system and as a 
high-temperature system. 

The butter-dairy should always be in as cool a 
position as possible, with every window and door 
shaded from the sun. At the same time it should be 
perfectly dry, and fitted with shelves and floors which 
are non-absorbent. To these ends there is nothing 
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better than a thatched roof, double walls with ventila- 
ting apertures, slate shelves, and concrete floors with 
shallow gutters which are carried entirely through the 
wall. Such importance need not be attached to a 
millc-room where milk is not set but separated, nor to 
the churning-room, which, however, should be per- 
fectly clean, and provided with a current of air. If 
steam is employed, the churn and butter- worker, 
together with the “ delaiteuse ” and butter-press, if 
these are also used, should be connected to a shaft by 
means of pulleys. The best churns are those which 
have large mouths, to enable the dairy-maid to put both 
arms in for removing the butter and cleaning the 
chum, and they should if possible have either move- 
able beaters or no beaters at all, such as the Holstein, 
the Diaphragm, and the End-over-end. 

The best worker for steam power is the revolving 
circular table with a fluted roller. For hand-power, the 
rectangular table is the best. Upon this table butter can 
be both worked and rolled up. When reversed it forms 
a making-up table. In practice, the cream should be 
put into the churn at 58 degrees in hot weather, and 63 
in cold, varying with the temperature. In cold weather, 
churning should be conducted in a room at 60° Fah. ; 
and in hot weather, the churning-room should not 
exceed 58°. Milk when churned should he 66 degrees. 
The churn should not revolve too rapidly; so as to 
break the globules, but not to smash them. It should 
he provided with a small glass window. Upon this the 
cream spreads, and when the butter commences to 
come, it clears, the butter-milk being less thick. At 
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this moment, too, a change is also heard in the splash 
of the liquid, which closely resembles that of water in 
its sound. When the change of sound takes place, and 
the butter is “ broken/'’ as it is termed, the churn 
should he opened to see the state of affairs. If the 
butter floats in fine grains, the size of hemp-seed, the 
churning may be stopped. If not, a few more slow 
turns may be given until this condition is reached. 
The churn should then be fastened and the- butter- 
milk drawn off through a strainer into the pail beneath. 
Cold water should then be added at a much lower 
temperature. A few gentle rocks may then be given 
to the churn, in order to wash the grains of butter, 
and to prevent them uniting. This water should 
next be drawn off, and more added two or three times, 
until that drained off last is perfectly clear. Salting 
should then take place. Some persons prefer to salt 
butter with solid salt. This is often the cause of 
streakiness in the grain, the salt not being properly 
dissolved, and attracting the moisture which the butter 
contains. Others prefer to salt the cream — a much 
better practice ; but brining is the best plan -of all. 
In proceeding to add brine to granular butter, it must 
be remembered that the butter holds a large quantity 
of water which is not drained off. Supposing the 
churn contains 50 lbs. of butter, we may add 6 gallons 
of water ; since each gallon requires 2 lbs. of salt, this 
with 2^ gallons, about the average quantity the butter 
holds, would require 17 lbs. of salt. The water may 
be added, and the salt simply thrown in, a few turns 
b ting given to the churn to mix and dissolve it. The 
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butter should then remain in this condition with the 
lid off the churn for 3 or 4 hours, when the brine may 
be carefully and thoroughly drawn off. If too salt, a 
single light washing of pure water will weaken it — 
every control being obtained by the use of brine. The 
brine itself may be used over again three or four times, 
care being taken to add sufficient salt each time to 
balance the water which the fresh-brought butter 
always contains. If butter is to he very slightly salted 
indeed, ten minutes’ brining will be found sufficient. 
Being drained, the next plan is to remove the butter, 
by means of a scoop, into the canvas bag prepared for 
insertion into the “ delaiteuse.” This machine revolves 
rapidly, and can be worked by hand or other power. 
The water is extracted by centrifugal force, and the 
butter left is in its driest condition, always purer than 
that made by any other process. From the “delaiteuse” 
it is removed to the butter- worker, where it is thoroughly 
kneaded, and made homogeneous. It should then be 
carried to the side of the butter-press, which stamps 
out accurate pounds or half-pounds with great rapidity 
— at least 30 to 40 being done while the dairy-maid 
makes up one pound by hand. 

If butter is to be despatched by rail, as fast as it is 
made it should be rolled in damp butter-cloths and 
packed in boxes lined with clean paper. As each box 
is filled, it should be removed to a cooler or cold 
cellar, that the butter may harden so as to be ready 
for despatch by night train. In hot weather butter 
should always be made between ten at night and four 
in the morning to prevent softness and loss. Objection- 
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able as colouring is, where butter is naturally white, 
it is necessary to meet the wants of the public. For 
this purpose liquid annatto is used, but the maker 
should observe and maintain a certain tint neither too 
light nor too dark. The best plan, however, is to use at 
least two Jerseys to every twenty cows of the Short- 
horn or Ayrshire breed. If the conditions suggested 
are fulfilled, butter will generally come in thirty-five to 
fifty minutes. Should it exceed an hour the tempera- 
ture should be tested, and the cream warmed if it is 
too cold. Churning cold cream only incites sleepiness, 
when it may be churned all day without result. 

Clotted cream butter should never be made by hand, 
indeed the hand should never touch butter under any 
conditions. Clotted cream should be churned at 58 
degrees and not so rapidly as raw cream, when the 
butter will be brought in a similar granular form. 
Where butter is packed, it should be thoroughly worked 
by a machine, and laid in clean crocks in layers of a 
thickness of half an inch, the bottom being first covered 
and then the sides. Care must be taken to press each 
layer so as to exclude the air. If properly made and 
packed, and the surface covered with muslin upon 
which a layer of salt is placed, the butter will keep for 
some months; but the whole of the casein which is the 
usual cause of rancidity, must have been removed in 
the washing process. Salt will not preserve butter 
which is badly made, the removal of the casein being 
the all-in-all of success. A few more points in butter- 
making may be noticed. In cold weather the churn 
should not be cold or it will cool the cream. It should 
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therefore be scalded before the cream is poured in. 
Cream should always be strained. If the churning is 
too slow the butter is longer coming, if it is too quick 
it comes in a soft and greasy form. 

The salt used in butter -making should always be the 
purest. Pure salt does not absorb moisture like in- 
ferior salt, but will remain dry in an ordinary apart- 
ment. Butter well made and firm should present the 
appearance of broken cast-iron when a roll is broken 
in two. All wooden implements in butter-making 
should be prepared before use by scalding, rubbing 
with dry salt, and cooling with cold water. When 
butter is brought into a lump by churning, it encloses 
some butter-milk, the casein of which can never be 
thoroughly expelled. In making up butter which has 
not been passed through the delaitease, the best plan is 
to cover the table with a damp cloth which is properly 
strained over it. When making on a large scale, one 
person should mould the butter in a mould fixed in the 
table, the roll being lifted and expelled by pressure 
upon a treadle, while another finishes the butter off. 
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CHEESE-MAKING-. 



CHEESE-making requires specially arranged apart- 
ments, and these must be adapted to the requirements, 
of the particular class of cheese which is to be made. 
The erection of cheese-rooms in Cheshire is chiefly 
undertaken by the landlord, as the work is permanent 
three departments are generally arranged, the one for 
the reception ol the milk, another for the making of the 
cheese, and a third for storing and ripening the cheese. 
The two former rooms are generally side by side. 
The third is above the cheese-malcing room, so that 
the new cheeses, which are very heavy, are sent above 
from the table by means of a lift, down which they 
also come and pass out at the window when delivered 
to the factor. As it is brought from the cow-house 
the milk is poured into a rectangular cheese- vat, either 
directly or through a receiver outside the dairy. In 
the latter case the milk passes by a tube into the vat. 
The cheese-vat has a jacket which is filled at night with 
cold water, to keep the milk fresh and prevent the 
cream rising. In the morning the new milk is strained 
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and added. The cold water is drawn off and the jacket 
filled with hot water, the milk being thus heated to 
the required temperature of from 80 to 90 degrees. 
The rennet is then added, the quantity being ascertained 
by experience; and the milk having been stirred for 20 
minutes to prevent the cream rising, the curd is brought 
in 50 to 60 minutes. The curd is then gently cut with 
knives both across and lengthways, and subsequently 
with a curd knife with several horizontal blades, these 
dividing the already cut curd into cubes. The blades 
of the knife first used are vertical. The temperature 
is then raised a few degrees and the curd is further 
broken up, care being used to prevent bruising 
the curd and extracting the fat from it. The extra 
heat hardens the cut curds, and finally they yield up 
most of their whey. A strainer funnel is then fixed 
in the bottom of the vat and the whey is run off, pass- 
ing by a tube or tin gutter into the whey tank near at 
hand. The curd now packs on the floor of the vat, 
but it is cut into large pieces and then piled on a 
drainer and covered to maintain the temperature, and 
thus promote the development of acidity. The system 
of different makers, however, varies considerably. 
"When properly ripe it is cut into blocks and finally 
passed through a mill, after which it is salted and put 
into moulds, in which it is pressed for a few days. 
The cheese is then bound in cloths and sent up into 
the cheese-room. The implements required in cheese- 
making are vats on wheels for large cheeses, which 
can be run from room to room, and wooden tubs 
for small cheeses. Moulds of metal pierced with 
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holes, and of wood which open at the sides and fasten 
by screws, are necessary. For hard cheese, presses are 
also required. Those which hold two cheeses each, and 
which permit of one being removed without disturbing 
the other, are preferable. The best curd mills are 
those which do not tear or bruise the curd. It is 
also necessary to have strainers, and in large dairies, 
steam, as well for washing up as for heating the milk 
and maintaining the temperature of the cheese-rooms, 
which is most important. 

There are different implements required for every 
branch of cheese-making, but space forbids descrip- 
tion. In making soft cheese, however, and we believe 
this to be specially adapted to British dairy-farming, 
the implements necessary, although numerous, are not 
expensive. The working rooms must be maintained at 
from 58 to 63 degrees. The tables must be made 
slightly aslant for draining the curd, and provided with 
gutters to carry off the whey. The chief requirements 
are wooden vats to hold eight gallons of milk, straw 
mats, beech boards upon which to lay them, and metal 
moulds of various descriptions. With these implements 
and a knowledge of any particular system, almost any 
one of the popular continental cheeses can be made, 
the difference in manufacture being simply in the 
quality of the milk, the temperature at which it is set, 
the time at which the curd is brought, the condition 
of the curd, and the fungus or ferment which the cheese 
attracts, certain leading cheeses being attacked by 
particular fungi, which appear to work the requisite 
change by converting them from raw curd into cheese. 
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The Camembert on the one hand, and the Gorgon- 
zola on the other, appear to us to be specially adapted 
to the southern dairy-farmers, both requiring good milk 
and a warmer temperature than can be obtained in 
most parts of England. These varieties we have both 
made and taught others to make with perfect success, 
the produce being quite equal to that sent to England 
by the foreigner. In making hard cheese, such as 
Cheddar, one gallon of milk is generally supposed to 
make a pound. The ordinary price of cheese is about 
55s. the cwt. of 120 lbs. — 65s. is a good price, and 70s. 
a high price. If, however, 60s. is maintained, it 
returns 6d. per gallon for the milk. To this is added 
the value of the whey, which yields a certain amount 
of butter, the average being about one pound per cow 
per week. The residue, which is fed to pigs, is valued 
at 20s. per cow per annum. In a dairy wdiere 4|- cwt. 
of cheese is made per cow per annum, 540 gallons of 
milk at least must be yielded ; but in some dairies 
650 gallons are produced per cow, the balance being 
sold at a high price in the worst winter months, or made 
into butter. In this way, when cheese is well sold 
and the whey-butter made from sweet instead of sour 
whey, a large return is made. In some instances, 
known to the writer, the returns have reached from 
£22 to £23 per cow, extending over 100 cows. To 
obtain such a yield the cows are extra fed in summer 
upon cotton-cake and meal, and high wages are paid 
to the dairy-maid in order that the best article may 
invariably be produced. 

In a cheese dairy of large magnitude the cows should. 
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as far as possible, be bred and fed for a large per- 
centage of solids. There is considerable outlay for 
the labour of milkers, but less than usual for labour 
upon the farm, the majority of the acreage being in 
grass. An inferior cheese-dairy, like an inferior butter- 
dairy, cannot prove profitable. Where the work is 
well done the business is decidedly lucrative. If this 
is so with hard cheese, it is evident that it must be 
still more so with soft cheese, as, in consequence of 
the greater quantity of water remaining in the curd, 
the soft cheese not being pressed, a greater weight 
of cheese is produced. 

In “British Dairy Farming” we have given more 
complete details for the manufacture of every important 
variety of cheese, together with illustrations of the 
implements used. 
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There are two systems in dairying which may be 
termed co-operative — the factory and the creamery — 
although they are as often proprietary as they are 
co-operative. In the case of the factory, the farmer is 
either a shareholder, taking his share of the net receipts 
in proportion to the milk he sends, or he sells outright 
to the factory owner, who pays him so much a gallon 
when his milk reaches a certain standard. In the 
factory, milk can he made up into any kind of cheese, 
or into butter; or it can be, as it often is, sold in its 
pure state. The factory man possesses a number of 
means of disposing of his produce, but in the creamery 
system there is practically only one. The plans 
adopted in the creamery are two. In one case the 
cream is collected and paid for according to its weight 
or measure, in which case satisfaction is seldom given, 
as the various creams present a variety of qualities ; 
whereas, in the other, a farmer delivers the cream, 
which is churned for him and made up into butter, 
and he is paid in accordance with its yield minus an 
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allowance for working expenses. In this case the 
creamery becomes the farmer’s auxiliary. It does his 
dairy-work and markets his produce for him, than 
which there can be no more undesirable system. 

Having churned each farmer’s cream separately, it 
is true the creamery is able to mix or blend it together 
and send it out as of one quality. The farmer could 
not fail to do equally well for himself if he took the 
trouble to make good butter, and market this to the 
best advantage. In the creamery the butter-milk is 
either returned to the producer at a small price per 
gallon, given to pigs, or sold outright, but in neither 
case does it receive its due attention. To be more suc- 
cessful, the creamery should deal more advantageously 
with skim-milk. If, however, it be necessary to the 
farmer that a portion of his dairy-work should be per- 
formed for him, there is no reason why he should not 
deliver the milk itself that it may be separated, causing 
him still less trouble and expense. 

In the factory, cream separators are always used for 
work on a large scale. The cream and skim-milk are 
conducted from them into separate tanks, and both 
can be cooled or heated at will. The cream is ripened 
and churned the day after separating, steam power being 
used both for churning and working. The butter is 
generally made up with rapidity and sent out the same 
day. The milk is weighed on receipt and credited to 
the farmer’s account, and great accuracy is observed 
in ascertaining the quantity of milk required to make 
a given quantity of butter or cheese, as on this basis 
depends the price paid to the farmer. The farms are 
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occasionally inspected, and the milk is regularly tested 
by analysis that the standard may be maintained. 
Factories are of great advantage in outlying districts 
where milk is cheap, and they will be a still greater 
medium in fighting the foreign producer, because by 
their aid only can uniformity in quality be maintained. 
If, however, a particular district or county, like 
Somerset or Devon, desires to emulate the fame of 
Norman and Danish butter, it might be preferable to 
organize a system by which good butter could be regu- 
larly bought up and blended together in accordance 
with their various qualities and colours. This blending 
is the sole secret of the French trade; for quality 
alone, good as it is, would not enable the Norman 
farmers to send us such a uniform article as they do. 

In a co-operative factory it is necessary that the 
milk should be converted into butter at a cost of no 
more than a penny per pound ; that the milk should be 
rich, one pound of butter being made from 2-| gallons 
at the outside; and that the butter should fetch a 
summer price of at least Is. 2d. per lb. Under these 
circumstances, if the skim-milk is sold at 2d. the gallon, 
as it ought to be at least, the members should receive 
6Jd. to 7d. per gallon for the milk they deliver • but 
as factory milk is seldom equal to this in quality, as it 
often costs more to make it up into butter, and as the 
butter sometimes realises no more than Is. per pound, 
the farmers receive from 4|d. to 5Jd. per gallon. 
With regard to cheese, there is less variation in the 
proportion of cheese to milk, and, estimating one pound 
to the gallon of milk made at the cost of a half-penny, 
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the members would receive from 4|d. to 5£d. the 
gallon only, factory cheese seldom being of a high 
quality, or, if better than usual, seldom selling at so 
high a price as cheese made by private persons ; the 
value of the whey and the whey-butter does not much 
affect the price paid for the milk. There is, however, 
a greater chance of success when the factory is 
managed by an individual who is an accomplished 
dairyman, and who, working for himself, is careful 
that the milk he buys is of a high quality, and that 
be makes only to suit the markets. 

The factory manager should be able to convert his 
milk into any well-known dairy product, and to thus 
avail himself of every advantage as it presents itself ; 
but co-operative factories, under the management of 
farmers who are either butter or cheese makers, seldom 
or never venture beyond one of these two foods, and 
they are therefore obliged to accept such money pay- 
ment for their milk as cheese and butter return. 
Compared with the creamery, we believe the factory to 
be a success ; but comparing the factory with the 
butter-blending house, the result is much in favour of 
the latter if the success of the French is any guide. 
We have, however, greater faith in home dairying, 
believing that the very highest type of dairy produce 
is made on the farm. 
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Good silage is a valuable and cheap food for dairy 
cattle when it is sweety or when it contains so little 
acid that its odonr is not objectionable. Too much 
acid in silage is deleterious to the health of the cattle; 
but were it not so, the odour in connection with it is 
such that it ought not to come into contact with such 
an absorbent fluid as milk. Milking cattle generally 
thrive when they receive a fair quantity of succulent 
food, such as silage. It is, practically speaking, a 
food naturally mixed with water, and is therefore much 
superior to ordinary dry foods which are artificially 
mixed with water in the process of feeding. Silage is 
not only a cheap and succulent food, but it can be 
made when hay cannot. It has been observed that 
silage-making may be conducted independently of 
the weather ; but this is not the case, inasmuch as an 
overplus of water in or upon the plant prevents a 
proper fermentation, and causes the silage to putrefy 
or spoil. The greatest advantage in the system is that 
it enables the farmer to grow a larger acreage of 
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forage crops and catch crops, such as tares, trifolium, 
lucerne, rye, and maize, all of which yield heavily, and 
are valuable for milk production, hut which cannot at 
all times be made into hay, and which, therefore, are 
not cultivated beyond the consuming power of the 
farm when they are in their green state. 

It has been shown by experiment that 50 lbs. of 
good silage is equal to 84 lbs. of mangels • therefore, an 
acre yielding 10 tons of silage, especially if it be made 
from forage grass, is equal to an acre of average 
swedes or mangels, although the latter cost three 
times as much to produce. For cows, silage should 
be moderately sweet, and to obtain this condition it 
should be put into the silo after being exposed to the 
aii foi a few hours, so that a portion of the moisture 
may be evaporated. Compared with hay it is, if well 
got, undoubtedly more digestible, although a larger 
portion of its feeding constituents are lost in ferment- 
ation. Silage will not and should not supplant roots 
upon the dairy farm, whatever their respective value, 
as both are necessary to success — especially the roots 
in the rotation system. In ascertaining the feeding 
value of silage by experiment in comparison with other 
foods, it is always necessary to ascertain its quality— 
not only the value of the grass from which it is made, 
but how much water it contains. An average sample 
contains 70 per cent, of water, but as some silage 
contains as little as 55 per cent., it is evident that a 
sample of this might he 50 per cent, more valuable 
than the aveiage sample, containing, as it does, 45 per 
cent, of solids as against 30 per cent. 




The pits in the three bays are filled from above and emptied from below. When full and covered with 
planks, the building can be used as a shed or barn. 
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Grass for silage should be cut at the commencement 
of ripening and while still succulent, but if possible in 
dry weather. If cut before, the stem is not fit, as, the 
cells not being matured, it is unable to resist the 
fungus which causes it to ferment, and it putrefies in 
the silo. If cut too late, it is of far less value by reason 
of the conversion of a portion of its feeding matter 
into indigestible fibre. Grass which has been over- 
dried before pitting is liable to mildew, a portion of 
the cells having been destroyed or killed. Mildew 
also appears when the air is admitted to over-heated 
silage. The silo should be water-tight and air-tight, 
the apartment being built, if possible, in the end of a 
barn or similar building on the side of a hill, with a 
door below inside the barn for removing the silage, 
and a door in the building at the top through which 
it may be filled from the high ground outside. 

An entirely ovex’ground silo is difficult to fill, as the 
grass must be elevated, whereas if entirely underground 
it is difficult to empty as well as being costly to make. 
With considerable experience of silos and silage, we 
believe the best silo of all to be that made by running 
a 14-inch wall across the end of a brick or stone- built 
barn — the entire inside of the walls being faced with 
cement. The floor may be concrete or beaten earth. 
When filled and well trodden on the outside, the grass 
should be covered with 18 inches of moist earth raised 
by barrows and pulleys. The labour looks formidable, 
but it is not difficult ; two men, a horse, and a boy 
being able to cover a large silo in a single day. It is 
preferable that the earth should lie directly on the 
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grass, that it may follow the unevenness of the surface 
in sinking, but it should be trodden down from time to 
time where cracks appear. When the silage is cut, 
the earth is thrown hack from above the door, and a 
cut is then taken down to the door ; after this both 
earth and silage can be removed outside with the 
greatest ease. It may be mentioned that the larger 
the silo the less is the proportionate loss at the outsides 
and corners, which should always be rounded. Where 
stone, brick, or iron is used for weighting, 100 lbs. to 
the square foot will be found sufficient, but neither 
are equal to earth. Stacks, although a few have 
been successful, are not equal to silos, the waste being 
much greater. They have, however, brought out good 
svstems of pressure by means of ropes and jacks, which 
are most effectual; hut we believe that there is no 
system of pressure, elaborate or simple, which is as 
effectual in keeping out the air as earth, and we are 
home out in this belief by our experience in acting as 
a judge of silage for the Ensilage Society, and of silos 
and stacks for the Boyal Agricultural Society of 
England. 
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It matters little in wlrat part ' of England we discuss 
the question of dairy cattle, we find in almost all cases 
the Short-horn has the majority of friends, and yet 
practical experience shows that as a dairy breed it has 
some inherent faults, and that there are many instances 
in which its suitability is not so great as that of other 
varieties. To thoroughly understand the Short-horn 
as a milking-cow, we must consider it both as a pedi- 
gree and as a milk-producing beast. The pedigree 
has little influence for good upon milk production ; 
whereas if breeding stock were selected with great 
care from the best milking strains, such herds might 
be produced as could not be excelled in any country. 
Deficient, however, as the pedigree Short-liorn is as a 
milker, the selected Dairy Short-horn deserves the 
highest praise. The problem among Short-horn dairy 
farmers is to ascertain which pays them the better of 
the two systems — the purchase of useful cows which 
are medium milkers, and which can be fattened 
gradually, as they decline in their milk yield, for con • 
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sumption as beef ; or the breeding of the best type of 
deep milkers, without so much regard to meat-making 
capacity. 

Unhappily, a direct answer can scarcely be given as 
to the better plan of the two, for nature steps in to 
prevent it, through the difficulty constantly experienced 
bj owners of Short-horns in getting calves from a 
large percentage of their cows. We have no hesitation 
in believing that were this- difficulty overcome, the 
majority of the big Short-horn owners who keep their 
cows for milk would prefer to breed more extensively, 
and to give greater attention to the selection of milkers 
than they do at the present time. This is the difficulty 
which causes so many men to rely upon purchasing 
rather than upon breeding. We believe that if milking 
cows were kept under less artificial conditions, and if 
stockmen were more attentive in watching them, that 
there would be fewer cases of barrenness. Dairy cows, 
confined through the winter as they are for so many 
months, should be permitted to have exercise upon 
every eligible occasion, and not altogether with regard 
to the quantity of grass at their disposal. Fresh air 
and exercise are necessary to successful breeding, and 
this fact must not be lost sight of; but where cows 
are always tied up, or with very little exercise, they 
cannot be expected to breed more freely than cattle 
tied up m London cow-stalls. There is greater diffi- 
culty, too, in catching cows for service when they are 
tied up, and this is not altogether removed by merely 
letting them out for a few minutes to drink once or 
twice daily. 
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Dairy Short-horns can be purchased in Yorkshire, 
Lancashire, Cheshire, and Bucks of a very high milk- 
ing type, and no difficulty is experienced in finding 
cows which yield 20 quarts daily through the greater 
part of the summer. Many of these cows, too, are 
rich milkers ■ but in purchasing from a distant county 
much expense and trouble is experienced, not only at 
the outset, but in maintaining the character of the 
herd; and for this reason, perhaps, more than any 
other, a breeder or cowkeeper may find it answer his 
purpose better to keep the variety of cattle which is 
almost at his door. Where, however. Short-horns are 
kept, we believe that they are less improved than they 
might be, on account of the use of bulls of beef-making 
pedigree rather than of those which have a distinct line 
though a race of heavy milking cattle. 

The Devon, like the Short-horn, is bred in two distinct 
fashons — for beef and for milk. In Somerset, as well 
as in parts of Dorset, where dairying is extensively 
carried on, there are large herds of Devons of good 
frame and milking character, which yield a fair average 
quantity of milk of high quality. The action of a 
public body, determined to carry out a definite plan, 
might immensely improve these cattle by offering 
prizes for the best milking Devons, quantity as well 
as quality of milk being taken into consideration. If 
we compare this class of cow with the ordinary class 
of Short-horns, very little difference would be found in 
their respective yields of milk food. For example, a 
Short-horn yielding 20 quarts a day, or, say, 50 lbs., 
which gave 12 per cent, of solids with 2 per cent, of 



42 



IMF DAIRY FARM. 



fat, would return 6 lbs. of solids, of which 1A lbs. would 
he fat. This is the real way to value milk rather than 
by its bulk. On the other hand, a Devon giving an 
average, during her best weeks, of 16 quarts a day, 
or 40 lbs. of milk, containing 13| per cent, of solids 
and 4 per cent, of fat, would return 5 lbs. 6£ oz. of 
solids, and 1 lb. oz. of fat, or actually more than 
was given by the Short-horn. As a breed the Devon 
is superior as a butter-maker, although neither so 
deep a milker nor so valuable an all-round beast as 
the best type of dairy Short-horn; therefore the butter- 
making farmer in the West will not only find it 
advantageous to keep this variety in preference to the 
Short-horn; but, as it is the breed with which he is 
better acquainted, as it is near at hand, less costly to 
keep as well as to buy, and probably more suitable to 
the district, it will return him more monev in the 
course of the year, and will, therefore, be better worth 
his while to cultivate. 

There are two other breeds which are becoming 
famous in England, as they are in their respective 
countries, and which could he kept with great advan- 
tage upon the poorer and bleaker lands of many 
counties — the Ayrshire and the Kerry. These breeds 
are both hardy, and thrive upon poor pasture. They 
are not butter-makers of high value, but they are heavy 
milkers, especially when we consider their size, the 
Ayshire being a little larger than the Jersey, and the 
Kerry very much smaller than either. Both cows, how- 
ever, yield a large percentage of solids, so that their 
milk is well adapted for cheese-making. The milk 
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however, has this disadvantage — that it is extremely 
white in colour. Both breeds are cheap to buy, 
and easy to rear. They have not the advantages 
of the Devon or the Short-horn as beef cows, and 
when accidents happen, or when they are dry and 
barren, they are sold at a proportionately less price; 
at the same time they can be brought into fleshy con- 
dition by good feeding, and are much superior for 
beef production to the Jersey or Guernsey. We 
are of opinion that these breeds might be utilized 
in the manufacture of some of the leading foreign 
cheeses of large size, such as Gorgonzola, Par- 
mesan, and Gruyere, all of which are popular in 
England, and are largely imported. We have less 
hesitation in making this suggestion, having learned 
the system of manufacture in the countries in which 
they are made. In neither case is extra rich milk 
required; but, setting fat on one side, the greater the 
quantity of the total solids of the milk, the more 
profitable will the cheese industry prove. The Ayr- 
shires are purchasable at from £14 to £16 in Scotland, 
very useful cattle being obtained at these prices, and, 
despatched by the truck, the cost of carriage is not 
very great. The Kerry costs £6 to £10 in the South 
of Ireland. Both varieties, in addition to their thriving 
upon poorer foods than other cattle, are satisfied with 
a much smaller quantity. Three Ayrshires can cer- 
tainly be kept for the cost of two Short-horns, and 
probably five Kerrys can be kept for the cost of 
three Short-horns. Both breeds resemble in their 
character and their milk-yield the cattle found upon 
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the Alps, which are kept in small numbers by the 
numerous peasants who carry their milk daily, in 
quantities of from 1 to 10 or 20 gallons, to the farmer 
or co-operative factory, where it is made into Gruyere 
cheese. 

The Red Poll is too valuable a breed to omit. It is 
not unlike the Devon in either colour or character. It 
also is divided into two classes, one of which is bred 
for beef and the other for milk. It is the speciality of 
the Eastern counties, just as the Devon is of the South 
West. 

There are certainly no cow's in this country which 
excel the Devon for richness of milk but the Jersey and 
Guernsey — the one a fawn-coloured cow with shades 
of grey, mulberry, and orange, and the other a yellow 
and white cow. These varieties are so largely bred for 
exhibition and pure fancy that they have not always 
had their just due; but where bred essentially for the 
dairy, and treated as ordinary cattle, they become 
larger, more vigorous, and better producers of milk. 
They are essentially butter-makers, their milk and 
cream being of high quality as well as of high colour. 
These breeds are superior to any for cream -cheese- 
making. Although their average yield of milk is not 
great, yet for the above reasons, and because the solids 
their milk contains are very high, they will compare 
favourably with almost any cows which are known. 

Comparing the Jersey with the ordinary dairy cow 
averaging 8 quarts a day for the milking year, or about 
600 gallons, we shall find that 8 quarts, or 20 lbs. of 
milk, contain 12 per cent, solids with 3 per cent, of 
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fat, yielding, on the part of the ordinary cow, 2^ lbs. 
of solids and 9f oz. of butter fat daily. On the 
other hand, a Jersey averaging 6 quarts, or 15 lbs., of 
milk a day for her milking year, the milk containing 
14 per cent, of solids with 4| per cent, of butter fat, 
will return 2 lbs. 1£ oz. of solids and lOf oz. of butter 
fat. This suggests that a Jersey not only yields a 
higher profit as a butter-maker, but costs less to keep. 
It is true that she is worth little when dry or barren ; 
but this fact is met by another, that the Jersey is one 
of the longest of milkers between calvings, and she is 
superlatively a cow which maintains a rich flow of milk 
for the greatest number of years. 
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MANAGEMENT OP THE COWS. 



There is no building upon the farm which is erected 
in so many different ways as the cow-house, and yet it 
should be, for the sake of the animals, as perfect and 
comfortable as possible. Next to the comfort of the 
cows, one of the principal things is to provide for the 
saving of litter, especially in grass-producing districts. 
To this end the most perfect plan is that adopted by 
the farmers of North Holland. The cow-standing is 
from 4|- ft. to 6 ft. in length, according to the breed of 
the cow. It is of beaten earth, with a curb of 9 inches 
of cemented brickwork at the heels. Here is a gutter 
9 inches deep by a foot wide, and behind this is a pas- 
sage. The gutter is quite square, and if the standing 
is of a proper length almost all the manure, liquid and 
solid, will fall into it, the liquid being carried off by a 
pipe which runs direct into the liquid manure-tank, 
which should be under the centre of the manure heap 
in the yard, the liquid from the heap itself draining 
into this tank. The manger should be made of Staf- 
fordshire ware of semi-circular form, running the 
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length of the cow-house and raised only from 4 to 6 
inches above the floor. In this way room is given to 
the cow who lies with her head over the manger when 
at rest. If a high manger is adopted, the animal 
cannot do this, but requires a proportionately longer 
standing. In this case she drops her manure upon 
the standing itself, rendering straw necessary. 

Whether the cows are watered in the house or not, 
a tap should be at one end of the manger and an 
overflow pipe at the other, so that by turning on 
the tap the manger can be washed out at will. 
Where cows stand head to head, overhead should 
be a rack of V form ; or if their heads are next to 
a wall, the rack should be of a suitable shape. 
This is for the hay, the seeds and short portions 
of which will fall into the manger. Between each 
pair of cows should be a short and strong partition, 
and on each side of this a short iron rod should be 
so fixed that the ring attached to the cow-chain can 
slide up and down. Each cow should be so chained 
that she cannot reach her neighbour. Where cows are 
kept head to head with a passage between, this, like the 
passage behind the animals, should be sulficientlv wide 
and level to run a truck, harrow, or tram-car for the 
removal of the manure or the conveyance of food, both 
plans being simple and economical. The food-barrow 
should run direct from the mixing floor, and the 
manure-barrow to the manure heap outside, which, if 
possible, should be upon lower ground. Where this 
is the case, a plank or a pair of rails can be extended 
a few yards and the car emptied in a moment. 
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Another plan is to wheel the clung in a barrow along 
a plank direct into the clung-cart. In this case the 
dung can he at once carted into the field where it is to 
he used, or under a covered shed. The mixing floor 
should always he near the cow-house and made of 
concrete, with divisions arranged so that each food can 
he kept separate before mixing. If an engine is used 
this should he placed so as to work the pulper, cake- 
breaker, chaff-cutter, and grinding mill with economy 
and ease. The chaff machine should deliver into its 
own apartment, and the same may be. said of the 
pulper, the roots thus being shot into the shed adjoin- 
ing. It may be more convenient for the cake-breaker 
and grinding mill to be on the floor above. In any 
case there should be no labour lost in placing the pro- 
duce ready for mixing. If ensilage is used, it also should 
be conveniently near, and delivered ready chaffed for 
mixing. Winter rations, however they may be com- 
posed, if of partially dry food, should be prepared 
sufficiently long before use that they may heat, a slight 
fermentation causing them to be both warmer and 
easier of digestion. Where a steam boiler is used 
daily it is a good plan to provide a tank — an old ships’ 
tank will do very well — or a brick and cement bin, to 
steam the food for use. This is an easy and econo- 
mical plan, and it is only by the adoption of practical 
methods such as these that the dairy farmer can com- 
pete with the foreign producer. The cow'-house should 
be high, well lighted, and well ventilated. Light may 
not be so necessary to the cattle, but it certainly is to the 
master. Calving boxes should be sufficiently near, so 
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that the down-calving cows may he within easy reach 
both of the cow-man, of food, and of the manure 
truck. They should be enclosed, dry and warm. 
Warmth is not actually necessary to milking-cows if 
they get plenty of exercise, as they should do, but on 
no consideration must they be subjected to draught or 
drifting rain. 

The calf-pens are better out of sight of the cows. 
These also should be roomy, light and dry, the calves 
being kept loose with sufficient boxes — preferably of 
hardware to contain their food. It is the practice to 
keep a bull tied up, and, for the sake of human life, 
bulls ought always to be kept either on the chain or the 
staff. For successful breeding, however, the bull 
should have a certain amount of liberty. This is best 
obtained by giving him a yard of fair extent, which 
should be strongly fenced ; or he may be taken to 
exercise daily on the staff by his attendant. Bulls 
should not be too highly fed upon dry food. In summer 
plenty of green food is all they require, and in winter 
hay and roots, unless they are severely worked. There 
are few conditions under which a healthy bull requires 
artificial food. 

As a rule, calving takes place between January and 
but it is worth the while of the dairy farmer to 
consider whether it will not pay him better to calve 
some or all of his cows in October and November. 
Winter milk will frequently pay ten-pence a gallon, 
where summer milk pays only sixpence. The 
question resolves itself more into the facilities which a 
man possesses, and he can work out for himself the 
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relative cost of his summer and winter feeding. If, 
hy producing winter milk, after allowing sufficient 
margin for the extra cost of feeding, he can make 
more money, it would he wise to do so, one reason 
being that summer production is gradually getting too 
extensive, especially as regards milk-selling. 

Cows for calving should not be milked within at 
least six weeks of calving, and where there is any sus- 
picion of milk fever, they are better turned upon poor 
pasture and their rations reduced by degrees. A full- 
fleshed cow should always be carefully watched, and 
there is no better plan than to administer good doses of 
Epsom salts two and four days respectively before the 
day of calving. Ordinary Jerseys are seldom troubled 
with milk fever or calving complaints, and may get 2 lbs. 
of bran daily right up to calving, after which their 
ration will be increased. Cotton-cake is one of the 
most valuable of milk-producing foods, and may be 
given on pasture at the rate of from 2 lbs. to 4 lbs. 
per cow through the summer, with advantage to the 
animal as well as to the land. In breeding, it will 
be found a good practice to put heifers to the bull 
at 18 to 24 months, although with the Jersey variety 
they may calve at two years without harm. This 
is a common practice in the Island, and we have 
carried it out with success, never finding any ill 
results. A heifer should never be discarded because 
she milks badly with her first calf, nor a cow because 
her yield is only of medium quantity if the milk 
be rich. Some of the most money-getting cows are 
those which yield a comparatively small quantity of 
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rich milk, and these animals will often produce 6 lbs. of 

butter per week as they approach the time for calving 
again. 

The rearing of calves is not undertaken by all dairy 
farmers, but when carried out with skill, it is a profit- 
able proceeding. Calves cannot be reared on new milk 
with profit. It is too costly a food. The easiest way 
is to allow a calf to suck its dam until it can feed, but 
this plan should never be adopted. There are two 
practical methods of succeeding — one is to wean a calf 
at birth, never letting it take the milk from its dam at 
all, but teaching it to suck an india-rubber teat fixed to 
the feeding pail. When this habit is learned, the milk 
can be gradually changed from new to skim milk, and 
gruel made of linseed meal, or, what is perhaps prefer- 
able— if a separator of the Danish type is used— the 
separated milk can be mixed with a small quantity of 
linseed oil equal in weight to the fat taken from the 
milk. This milk, revolving in the machine, forms an 
emulsion, which can be diluted with warm skim milk, 
and given to the calves. The principle is similar to 
that of adding suet to skim milk for consumption by 
children. The other plan is to wean the calf at the 
end of fourteen days and to teach it to drink from the 
pail. The milk in this way can be similarly changed 
to gruel made of linseed and milk, or to milk and oil 
as before. Space is not sufficient to give details of the 
work of feeding calves; indeed, details of this practical 
nature, it may be assumed, are understood by farmers 
m general. There is much to be said in favour of 
autumn calves, inasmuch as, having been well cared 
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for during tlie winter, they come on to pasture at a 
good age ; but in the case of spring calves it is very 
questionable whether they should be put upon the pas- 
ture until the following year. When a calf is taken 
to grass it should still have plenty of dry food, such as 
hay, chaff mixed with bean meal, and linseed cake. 
Calves should always be well fed from birth. They 
should never be allowed to fall back in condition, 
especially in the case of the steers, for early maturity 
is a profitable thing to consider. The object should 
be to bring them to the butcher as soon as possible ; 
but the heifers may be fed less liberally during their 
second winter, getting hay, straw chaff, and roots, with 
just a little cake. 

The work in the cow-house should be conducted by 
clean men, who should be required to wash before milk- 
ing, and not to touch the milk with their fingers. They 
should not smoke, nor be allowed to milk without first 
washing the udder. In a large dairy the milkers should 
be under a foreman, whose duty it should be to weigh 
the milk. Strangely, while a farmer takes the greatest 
care to weigh his corn, he is content to measure the 
more valuable milk he produces. Each man should 
daily groom the cows under his charge. Well-groomed 
animals frequently sell themselves, and they are always 
more comfortable and must therefore produce more 
milk. On breeding-farms every beast should, soon 
after calving, be marked with a numbered ear-button. 
If a herd-book is kept the number will give the refer- 
ence to the breeding of the animal. 

With regard to the profits per cow of the Devon 
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dairy breed, such as we have seen in great numbers in 
the three Western Counties, we believe that 500 gallons 
of milk per year would return, if the work were 
thoroughly done, at least 220 lbs. of butter, then 
220 lbs. butter at Is. 2d. - - = £12 16 8 

400 gallons of skim milk, sold 

or made into cheese, at 2|d. 4 3 4 

£17 0 0 

Against this we have the cost of the maintenance of 
the animal. Assuming that she cost an average of Is. 
a day for food for the seven winter months, and 35s. 
during the five summer months, the result would be 
as follows : — 

210 days at Is. £10 10 0 

155 days 1 15 0 

Labour and other charges per cow 2 10 

£14 6 0 

The summer charge is based upon the belief that 
one cow can be kept upon an acre of good grass worth 
30s. an acre, or 35s. including charges. If this is not 
done, it ought to be. The cost for labour is based upon 
the common practice of some of our very ablest 
dairymen, who pay Is. per week per cow when housed; 
the milking, mixing, and feeding as well as the cleans- 
ing out of the cow-house being included. This sum is 
charged for the winter months, sixpence a week being 
allowed for the summer months when the animals are 
at grass. This expenditure is certainly not exceeded 
in many of the best dairies in Cheshire, but these 
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farmers certainly do exceed the receipts given above, 
where they make especially fine cheese. The balance 
of 54s. is left to provide a profit, as well as some 
extraneons charges which could scarcely come under 
the head of the maintenance of the cow. This profit, 
however, does not include the value of the calf, of 
the butter-milk, of the produce used in the house, 
often considerable, and of the profit made upon the 
food, charged at Is. a day, which food should be, as far 
as possible, grown upon the farm, and, as it were, sold 
to the cows. It is as much upon these items as upon 
the milk that is produced that the profit depends. 



FEEDING. 



It is necessary to understand, though in the simplest 
manner, that food has to perform various functions. It 
has to provide for the warmth of the body, by the pro- 
cess of combustion. This is a most useful and necessary 
function. It has also to provide for the formation of 
lean flesh and bone, and iu the milldng-cow it has to 
provide for the manufacture of milk. Fortunately foods, 
like milk, contain different ingredients. A considerable 
portion of coarse dry food is a tough fibrous material, 
which is indigestible. The bulk of green food is water. 
When the water is entirely removed the result is dry 
solids, a portion of which is digestible. These solids 
contain starch, sugar, and similar substances which 
act largely as fuel, fat which also acts as fuel and pos- 
sesses other functions, and the substance which 
chemists call albuminoids, such as the fibrin of meat, 
the albumin of egg, and of blood. This provides the 
lean flesh of meat, and the casein of milk. The fat 
assists in providing the butter of milk, as well as the 
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fat of the beast — and the starch and sugar have also 
their share in the formation of the sugar of milk. 
Therefore, it is necessary that in the foods we use for 
stock these three materials should form a part. 
Chemists have shown in what proportion they should 
be given to animals, and especially to milking-cows, 
in order to provide for the maintenance of the body 
and the manufacture of milk. Some foods are known 
as nitrogenous foods. Among these are cotton-cake, 
beans, and peas ; others are starchy and sugary foods, 
such as roots, potatoes, and maize. Others are well- 
balanced, like milk itself, and of these the principal 
green food is grass, and the principal dry food, oats. 
Straw-chaff, which is a heat-giving food, is given to 
satisfy the appetite of the cow, which requires quantity 
as well as quality. It has been shown by experts that 
the proper ration of a milking-cow should contain five 
parts of the heat-giving material to one part of the 
nitrogenous material; therefore, by referring to a table 
in which the composition of the various feeding stuffs 
is given, we can roughly estimate how to mix rations 
for our dairy cows to the best advantage. If a cow 
feeds entirely upon heat-giving foods, such as man- 
gels, in order to extract a sufficiency of the nitro- 
genous material she must waste an enormous proportion 
of the heat-giving material ■ similar reasoning applies 
to all foods. Therefore, by carelessness in feeding, we 
may lose money to a large extent, for it is wrong to 
suppose that because a food passes into the cow's body 
it is necessarily utilised. A cow should not have fine 
meal given alone, because the arrangement of her 
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stomach is such that it is liable to pass entirely 
through her without being fully digested, unless it is in 
conjunction with a coarse food. The quantity of dry 
solids a cow requires daily varies from 20 to 24 lbs. 
This contains the indigestible portion, as well as the 
digestible, but when the animal is eating a green 
ration she may be consuming more than one cwt. in 
order to obtain this amount. Hay, like grass, is one 
of the best of foods, but in most districts it is one of 
the dearest ; first, because of its cost, and second, 
because so large a proportion is indigestible, that the 
animal must consume a considerable quantity to give 
a good return. At anything like market price, hay is 
the dearest of all foods for milk production. Straw 
may always form a portion of a ration with advantage. 
The best for this purpose is winter oat-straw, but it 
should be cooked, steamed, or fermented. 

When cows are fed upon dry food they fail to 
digest about a quarter of what the/’consume ; and in 
very cold weather, and when drinking ice-cold water, 
this loss is almost doubled, more foocj being required 
as fuel to heat this water, bulky as it generally is, to 
the temperature of the body. Where roots or silage 
is given there is less waste from non-digestion, and 
this waste is not increased when dry food which has 
been steamed is added. By using green crops for six 
or seven months, and this can be done with ease, cows 
can be much better fed, and their flow of milk stimu- 
lated at less cost than by any other system ; indeed, 
there is no reason why, with green crops, cows should 
not have succulent food all the year, beginning with 
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green rye, vetches, trifolium, rye grass, and lucerne, 
and finishing with cabbages and roots. The following 
table will show the rations required for milking-cows 
and dry cows respectively. It is arranged for a cow 
of large size, say 1,000 lbs. weight. It is formed upon 
the basis that 15‘4 lbs. of digestible dry food daily is 
sufficient to maintain the carcass of an animal of this 
description, and that every 1 pound of such food above 
this quantity is sufficient for the purpose of providing 
for a gallon of milk. Thus, 18‘40 lbs. of digestible 
solid food, which is contained in about 29 or 30 lbs. 
of the dry matter of the usual foods, will enable a 
large cow to give three gallons of milk daily. An 
additional 1-i- lbs. of cotton-seed meal would be suffi- 
cient to provide for another gallon of milk. Such a 
daily ration (containing about 29 \ lbs. of total dry food) 
is the following, costing about Is. Ojd. : — 

Digestible. 







Nitrogenous 
or flesh-forming 
food. 


Fat. 


Starch, sugar, 
&c., ■warmth- 
giving food. 


K>. 

tc|^ 


lbs. hay 


- -67 


•12 


5-10 


35 


,, swedes 


- -45 


•03 


3-71 


I2i 


„ straw 


•17 


•10 


5 00 


5 


„ cotton-seed 


meal 1'55 


•60 


■90 






2-84 


•85 


14-71 



18-40 



The next ration is arranged for a cow of similar size 
which is dry and in store condition. It provides her 
with 22 lbs. to 23 lbs. of dry food daily, containing 
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14'40 lbs. of digestible substances, at a cost of 10Jd. It 
will be seen that the flesh-forming principle is nearly 
one-fifth in weight of the fat and heat-giving principle; 
but in estimating the fat it is doubled for this purpose, 
its value being about twice as much as that of the 
starch and sugar to which it is allied. 









Nitrogenous 
or flesh-forming 
food. 


Fat. 


Starch, sugar, 
&c., warmth- 
giving food. 


6 


lbs. 


hay 


- -33 


■06 


2-50 


25 




grains 


- -90 


•20 


2-70 


12| 


yy 


straw 


- -17 


•10 


5-00 


4 




cotton-seed meal 1‘24< 


•48 


•72 








2-64 


■84 


10-92 

/ 










14-40 





All these foods, but cotton-seed and grains, can be 
produced upon the farm, and estimating the value of 
hay at 70s. the ton, swedes 10s., and straw 40s., the 
daily cost of each cow is made up as follows : — 



Hay 

Swedes 


Cost of milk- 
ing-cow. 

d. 

4| 

2 


Cost of 
dry store cow. 

d. 

2i 


Straw 


91 

2 


2| 


Cotton-seed 


meal 3 \ 


3 


Grains 


— 


21 




Is. 0|d. 


10Jd. 
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PIGS. 



There are three methods of keeping pigs properly 
upon the dairy farm. The first is to fatten the larger 
kind of stock for bacon; the second is to produce 
pork ; and the third, to breed and sell young pigs 
when they are weaned. Foreign competition has to a 
large extent destroyed the trade which was formerly 
done among bacon pigs, and it is now less profitable 
than formerly to feed for bacon upon the farm ; in- 
deed, except in special districts, this plan cannot be 
recommended in comparison with the other two. 
Where, however, bacon is produced, the Tamworth or 
Berkshire breed may be used, either pure or crossed 
upon a large-flanked local variety. The Tamworth in 
particular produces streaked meat, whereas the white 
and all the black breeds have generally too much fat. 
In producing pork, early maturity is very necessary ; 
and to take advantage of this either the Berkshire or 
the white York pig should be used, both growing 
and fattening exceedingly fast upon a small quantity 
of food if they are of a thrifty stock. When 4s. 6d. 
can be obtained for a stone of 81bs. with tolerable 
certainty, pork pays very well indeed ; but no attempt 
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should be made to produce it from mongrel pigs, 
although a first cross is not undesirable. In breeding 
to sell pigs when weaned;, the same plan should be 
adopted as in breeding for pork-maldng. Sows should 
have as much liberty as possible, and they should be 
encouraged to graze the entire summer through. They 
cannot he kept so cheaply on any other plan, they 
throw larger and healthier litters, and give far less 
trouble than when housed. If housing is necessary, 
then grass or forage crops should he daily carried to 
them, but under no conditions except when they are with 
their young should breeding sows require more than a 
mere handful of dry food in summer, preferably beans 
or peas. In winter they may he similarly fed with 
mangels and swedes, upon both of which they thrive 
well if they have a fair proportion of pollard or 
middlings, skim milk, and wash. Sows too should 
always be turned out upon grass with their young 
after the first three weeks, provided the weather is 
fine and the grass perfectly dry, otherwise the pigs 
should be kept in and the sow turned out alone. 
Young pigs should be fed well from their birth, and 
encouraged in every possible way to grow ; but they 
must have no food beyond what they can get with 
their dam until they leave her, when, if for porkers, 
the food may he gradually changed to milk and barley 
meal. A few handfuls of peas, beans, or wheat, given 
daily will benefit them from the age of two weeks. 
When young pigs of nine weeks old sell at 18s. to 20s. 
a head, they pay better than pork; and a farmer who 
maintains stock of high quality will invariably sell well 
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when dealers have found him out, well-bred pigs giving 
a larger percentage of carcass than others. To breed 
with success the boar should have freedom as well as 
the sow, and if he is young and of a short-nosed variety 
he may generally be trusted with his liberty on 
pasture. Exercising and grazing enables both sire 
and dam to produce more and stronger pigs. Gilts 
saved for breeding should be allowed to have their 
first litter at a year from their birth. It is most 
important in pig-breeding to keep in the right groove 
as to date, litters falling regularly in March and 
September, otherwise the delay of a month from time 
to time throws the spring pigs into summer and the 
summer pigs into winter, when neither pay their way. 
Pigstyes should invariably be under cover together 
with their courts, that the manure may be protected 
from the rain. Pigs should be fed under cover as well; 
otherwise, in bad weather the feeders do not give them 
due attention. The stye should be warm and dry and 
preferably concreted, with an open gutter down the 
centre and a wooden bench in one corner. With 
this, very little straw is needed. The best troughs are 
of Staffordshire ware or of iron, built in the wall, with 
a flap door hanging above them, this being bolted back 
or front as is found necessary to allow the pigs to get 
at their food or to keep them from it. Pigs should 
never be littered with barley straw. They do not 
thrive upon it, the awns annoying them and disclouring 
their skin, and it causes them to become dirty. 
Wheat straw is the best and cheapest in the end. 
When winter feeding, the food should be mixed in tubs 
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or tanks, and either warmed or slightly fermented. 
With plenty of milk, whey, roots, or potatoes, very 
little meal is wanted, and this the offal of the farm 
should provide. The best pork is made from barley 
meal and skim milk, and the next from pea-meal, but, 
all in all, perhaps maize and pea-meal is the dry 
food which produces pork at the cheapest rate. 
Where cows calve both' in the spring and autumn the 
porkers can he bred to better advantage, as milk will 
be plentiful ; otherwise, porkers may be fed in 
summer to get rid of the milk, and weaners in winter, 
these being sold as the milk falls off. The following 
rations will be found to be extremely useful. 



Barley meal and pea-meal, from half a pound upwards 
can be added to this in fattening. 



Rations for Young Pigs. 



Lbs. 



Cooked potatoes - 
Butter-milk or skim milk 




13 



Potatoes 

Carrots 



Winter Rations for Breeding Sows. 
Lbs. 

;oes - 6 Potatoes 



Lbs. 

3 

3 

6 



Barley-meal - 1 

Skim milk or 



Carrots 

Swedes 



Pine pollard - 2 

Skim milk or 



butter-milk - 15 



butter-milk - 12 



24 



26 
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Winter Ration for Boars , Summer Ration for Boars 
and Sows with Young. and Sows with Young. 

Lts ' Lbs. 

Potatoes - 6 Pine pollard - 3 



In all cases where whey is provided instead of skim 
milk the same quantity may be given, but in this case 
there should be an increase of at least one pound of 
the pollard, or of two or three pounds of green food. 

Summer Ration for Breeding Sows. 



It will be evident that these rations will vary in 
accordance with the size, but they will be found suffi- 
cient for medium pigs. In the production of live 
weight, potatoes have about one quarter the value of 
barley-meal. Barley-meal and maize have a very 
similar value in this respect. Mangels are a little 
more than half the value of potatoes, and white turnips, 



Carrots 




Cooked maize - 2 

Pine pollard - 3 

Skim milk or 



Skim milk or 
butter milk - 10 



butter milk - 12 



27 



25 



Potatoes _ 

Pine pollard 

Skim milk or butter-milk - 
Green clover, lucerne, or vetches 



Lbs. 

3 

2 

8 

12 



25 




LOUD MORETON’S PIGGERY AT TORTWORTH COURT. 

Height from floor to ridge 14 ft. 6 in. Width (interior) 27 ft. ; including Yards 49 ft. 10 in. 




A. Central Passage, 149|ft. long, by 3 ft. wide. 



B. Styes. 



C. Outer Yards. 
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supposing the two foods are given in their best condi- 
tion, are a little more than half the value of mangels, 
but swede turnips are better than .whites. Lucerne’ 
clover, carrots, and parsnips have a greater value than 
mangels, lucerne being the best of these foods. Pigs, 
not being ruminants, have a much smaller proportion of 
stomach but a larger proportion of intestines to live 
weight than either oxen or sheep. They require more 
concentrated food than ruminants, but are able to 
make much better use of it than sheep or oxen. From 
3| to 5 parts of dry food will give one part of increase 
in live weight in the case of pigs fed with such foods. 
Where whey is very largely used, one of the best com- 
binations of dry foods for mixing with it is three 
pounds of pollard, two pounds of maize-meal, and half 
a pound of bean-meal. 

Eecent experiments have shown that leaner pork 
and bacon, and a greater weight, can be produced by a 
more liberal use of such nitrogenous foods as pea-meal 
and skim milk. In our own experiments with a strain 
of pigs of the middle white variety, which we have 
bred for vigour and prolificacy, we have found that 
carefully arranged rations have immensely added to 
their value both as breeders and meat producers. In 
the Book of the Pig we have more completely 
treated this question. 
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A good average size for a dairy farm is 100 acres, unless 
it is situated in those counties where the larger kinds 
of cheese, such as Cheddar, Cheshire, Gloucester, or 
Leicester, are made. It is well adapted to maintain a 
butter-making herd, and a great deal more can be done 
upon this acreage than is generally supposed. One 
hundred acres of good land will be found infinitely 
better than 150 acres of inferior land, and even in 
these times there should be no hesitation in paying 
from 30s. to 40s. an acre for it, inclusive of tithe, but 
exclusive of rates. As more cattle can be kept and 
consequently more milk produced upon arable than 
upon pasture land, the farm should be preferably 
divided into as nearly equal quantities of each as 
possible, the grass providing turn-outs for the summer 
and hay for the winter, whereas the arable will provide 
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the bulk of the winter food, together with almost 
entirely succulent rations for the spring and autumn. 
This is of the highest importance, for a purely hay 
ration is the most expensive of any, and grass land 
does not provide the most advantageous medium for 
milk production between seasons. 

On a well-managed dairy farm the extra cost for 
labour upon arable land is not in proportion to the 
extra production of milk, and this is a fact of great 
importance. Upon a good farm, 100 acres divided 
between arable and pasture should keep 50 Jersey or 
Guernsey cattle of different ages, the cows costing from 
£15 to £16 each, or 35 Devon, Red Poll, or Short-horn 
cattle, the cows costing £16 to £25 each — these being 
hardy and usefully selected butter cows. No attempt 
need be made to specially select pedigree animals, 
but crosses of the pure breed, which are more than 
equal to pedigree cows as milkers, might be purchased 
with advantage. Upon a farm where cheese is made 
or milk produced for sale, 30 dairy Short-horns costing 
£22 each, or 40 Ayrshire costing £16 in Scotland, or 
35 deep-milking Devonshire cows costing £20 each, 
might be kept. In the one case it should be the object 
of the farmer to select butter cows, and in the other 
cows which are deep milkers. For such a farm, with a 
herd of cattle formed upon these bases, a capital of 
from £1,300 to £1,400 would be required. Where so 
large a first outlay has to be made in the purchase of 
beasts, this may appear small, but it should be remem- 
bered that the dairy farmer turns over his capital very 
much more rapidly than the corn-grower. With 
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regard to the cost of labour, we have found that when 
cows are housed one man is required to attend to the 
wants of twelve animals. Bearing in mind, however, 
that the cows would be out most of the summer, we 
believe that two hired men would be found amply suffi- 
cient for such a farm with the active assistance of the 
farmer and a strong hoy. Where the farmer himself 
takes his place with the men, he may always dispense 
with one of them upon a purely grass farm. 

Upon a half arable farm an extra man would be re- 
quired beyond the number provided for the grass farm. 
This man should be available, during the whole of the 
time the cows are stalled, for working upon the land, 
at least 40 acres of which he would have to plough. 
Occasional assistance might be given him in the winter, 
but during the summer and at all times when the cows 
could get out, the other men would take their turn in 
the fields, and the staff would thus be ample to conduct 
the work in a proper manner. With 50 acres of 
arable land at least one-sixth more cows could be kept 
than upon an entirely grass farm. In addition to this 
a variety of foods would be provided, which would 
be productive of a marked increase in the supply 
of the milk from the whole herd. The pigs would 
be kept cheaper, and some help would be given to 
the poultry, the extra cost of labour, of horse-flesh, 
and of implements being far more than covered 
by the increased returns. If possible, labourers should 
be employed upon the farm who have wives and 
growing families. 

Upon many of the best farms a man and his wife. 
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with the help of a son and daughter, are enabled to 
attend to from 30 to 40 animals at considerably less 
cost than would otherwise be the case. It pays them 
better and is more satisfactory to the master, as such 
people generally take an interest in their work. Suc- 
cess in dairy farming depends so much upon personal 
interest and upon skill and experience, that at least 
one competent manager is necessary in addition to the 
farmer. As cows become barren or are required for 
sale their feeding has to be specially arranged, and a 
change in their career has to be adopted at the earliest 
moment to prevent loss, and it is only the eye and hand 
of the skilled and interested man who carries this 
work out properly. In many instances beef-making 
and dairying is conducted on the same farm, good 
feeding cows being bought in for the purpose of milk- 
ing and flesh-making at one time. We know some 
remarkable instances of success in this line, but feeding 
for meat is a distinct business. It requires a special 
gift on the part of the farmer, and should not be 
attempted by those who have no experience. It is a 
far better plan in starting a dairy farm to select a 
breed, to purchase the best animals which can be 
obtained, and to breed from them, hereafter filling 
the vacancies in the herd from time to time with 
home-grown stock. The man who annually buys 
to fill up the gaps purchases a great deal of 
trouble with the cows together with a percentage 
of loss. 

It should be part of the foreman’s duty, in the ab- 
sence of the farmer, to weigh the milk at least twice 
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weekly, both morning and evening, and to enter the 
weights upon a slate opposite the name of each animal. 
These weights should be copied by a member of the 
family, who should be required to keep a ledger account 
against each cow, showing whether she is a profitable or 
unprofitable customer, as none but paying cows should 
be kept in a herd. We regard it as necessary to keep 
such a record as it is to keep an account against persons 
to whom the produce of the farm is sold. A similar 
account should show the actual quantities of food 
purchased and consumed, both for the cattle and the 
pigs, the weight of the skim milk consumed by the 
latter being invariably charged against them. If this 
is not done, the profit is left to chance, and the 
farmer never knows whether he is doing the right 
thing. A portion of his own work should be to 
keep a pocket herd-book or note-book, showing the 
dates of calving and of sows due with litters, together 
with particulars relating to the breeding of every animal 
in his herd. 

~V\ ith regard to the system of cultivation of the 50 
acres of arable land, which as far as possible should be 
close around the homestead to minimise labour and 
cartage, we would divide it into six sections, and crop 
upon a six-course system. The object should be to 
provide succulent food for every portion of the year, 
excepting the summer months when the animals are at 
grass, together with straw and grain for the use of the 
horses, pigs, and to some extent for the cows. The ear- 
liest green crops are rye, trifolium incarnatum and tares, 
and an effort should be made to produce some of these 
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crops in succession and as early as possible. The rye 
will generally come first, to be followed by trifolium, 
tares and oats mixed and rye grass, the crops being libe- 
rally watered with liquid manure. They may be con- 
sumed green with immense advantage, the tares being 
especially adapted for milk, while the tri folium, which 
is a rich food, is adapted for silage or for cutting in its 
young state, and for assisting the farmer in obtaining 
two crops from the same land. In the South of Eng- 
land these three crops may in almost all seasons be 
succeeded by the giant caragua maize, one of the most 
valuable forage crops known in connection with the 
dairy farm, and from which 20 tons per acre may some- 
times be easily obtained. Maize may be planted as late 
as the end of the first week in June, but should prefer- 
ably be in the land by the first of the month. It yields 
an abundant crop on good soil, especially if manured 
with phosphates, and is fit to commence to cut by the 
end of August, providing a large quantity of lux- 
urious fodder, which can be given to the extent of 
one cwt. daily, if in conjunction with two or three 
pounds of cotton-cake. Speaking from personal ex- 
perience, we are satisfied that in the Southern Counties 
this crop will, on suitable soils, be found satisfactory in 
its growth and highly profitable in its nature. Where 
the rye, the trifolium, and the tares can be successfully 
removed, and maize or white turnips obtained as a 
second crop, at least three or four more head of stock 
can be kept upon the same 100 acres. Instead of an 
ordinary one year’s clover, a clover ley upon the dairy 
farm might last for three or four years, and consist of 
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the following seed mixture, which may he varied in 
accordance with the nature of the soil : — 



s. d. 



2 lbs. Broad clover - 


at lOd. - 


1 


8 


2 ,, Cowgrass - - - 


Is. 


2 


0 


2 „ Alsike - - - - 


Is. 


2 


0 


4 ,, Sainfoin - 


8d. 


2 


8 


4 „ Italian rye grass - 


3d. 


1 


0 


8 ,, Perennial - - - 


2Jd. - 


1 


8 


4 „ Timothy grass- - 


5d. - 


1 


8 


3 „ Cocksfoot - - - 


Is. 


3 


0 


1 „ Foxtail - - - - 


Is. 2d.- 


1 


2 


1 „ Tall oat grass - - 


9d. - 


0 


9 


2 „ Trefoil - - - - 


4 1 d. 


0 


9 


3 ,, Lucerne ... 


Is. 


3 


0 


36 lbs. 




21 


4 



The lucerne should only he added upon deep soils 
which contain lime. Upon heavy chalk soils of less 
depth, the same weight of sainfoin seed might he used 
in preference. We have found both of extreme value 
when grown in this way. The best roots for heavy or 
medium land which can be well tilled, a fine tilth 
being essential, are long red mangels and hybrid 
swedes — the swede being used for pigs, for young 
stock, and to some extent for cows, the mangels being 
reserved for the milking cattle until the spring, and 
consumed just before the green food first comes in. 
Cabbage is necessary as furnishing a succulent food in 
the early part of winter before mangels are used, 
and when grown in succession it comes in at least 
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three times daring the year with great advantage. The 
most profitable kinds are drumheads and thousand- 
headed kale, both of which should be drilled in a rich 
seed-bed. 

Ever dairy farmer should cultivate potatoes for his 
cattle. They are an agreeable change, they make rich 
milk, and contain twice the quantity of feeding mate- 
rial which is found in mangels or swedes. They are, 
moreover, of still greater value as a pig food, and 
should be given in early winter before they have com- 
menced to lose much weight. Lucerne might be 
grown near the homestead. It will furnish three cut- 
tings yearly for five or six years, and should not be 
kept down longer, as it is then overcome by weeds. 
It will not thrive on wet soil, but will furnish an 
abundant cut in the hottest summer when almost 
every other plant is famished and dry. Under suitable 
conditions, and they are not uncommon, lucerne is 
the mainstay of a herd, and should, therefore, never 
be omitted. Oats will furnish a rich and perfect ad- 
dition to the ration of the cows, but must be ground. 
Oat straw is the best of all straws as a cattle food, 
both because it is richer, and because it is much 
more digestible, and this, together with the barley 
straw, should furnish chaff for the winter's ration. 
Lucerne, like the clover ley, may be grown with the 
grain crops, and the rotation might be somewhat 
like the following: — 1, Oats ; 2, clover ley; 3, 

green rye, trifolium or tares, followed by maize or 
turnips ; 4, cabbage and potatoes ; 5, barley ; and 
6, roots. 
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Acreage and Crops for Heavy and Medium Land. 





Acres. 




Acres. 


Rye - 


24 


Cabbage 


3 


Trifolium incarna- 




Potatoes 


5 


turn and rye 




Lucerne 


2 


grass 


24 


Oats - 


8 


Tares 


3 


Barley 


8 


Clover ley - 


8 






Roots - 


8 




50 



Upon thin land containing lime, such as chalk, sandy 
loam, or gravel, the lucerne may he replaced by sain- 
foin. Kohl-rabi may form a portion of the root crop, 
partly replacing swedes. The mangels should be of 
the tankard variety, in place of the long reds. Rye 
may be grown to a larger extent where the land is 
unusually poor, in place of either of the other crops. 
Upon very heavy clay, artichokes may be grown with 
considerable advantage and profit. These tubers are 
easily cultivated, costing little to produce. They are 
of great value for milking-cows, and may form a 
permanent plant upon a piece of land unfit for any 
ocher purpose, growing only from the small tubers 
which are retained in the soil. 

In the cultivation of all the above crops it should 
be the aim of the farmer to produce quantity by 
liberal manuring and careful cultivation, as quantity 
of crops means quantity of milk. Milk depends upon 
the nitrogenous food which the crops contain, and as 
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one pound of this nitrogenous matter yields about 
5i lb. of milk, it follows that the more of this consti- 
tuent we can obtain from the land, the more milk will 
be yielded ; but the soil cannot yield nitrogenous matter 
in the pJant unless it is itself rich in this substance. 
To enrich it, therefore, manuring and good cultivation 
are both necessary, the one to place the nitrogenous 
matter in the soil, and the other to so pulverize the 
soil itself as to make it available to the plants. 

The dairy farmer must remember that in sending 
away his butter, his cheese, his milk, and his calves, 
he is taking a large quantity of rich material from 
his soil, which is not replaced in the manure unless 
he feeds liberally upon rich foods. To return to the 
soil only the manure of the foods he grows would 
mean an annual loss to the soil, because nothing would 
be done to replace the matter which is taken away in 
the milk. If, however, he feeds liberally upon such 
foods as cotton-cake, which is of the highest manurial 
value, he may not only maintain the richness and 
fertility of his soil, but practically increase it. Cotton- 
cake, therefore, which contains so much nitrogenous 
matter — the essence of milk — should always be used 
upon the dairy farm. Sir John Lawes has shown'that 
when a cow is in milk, and provided with a proper 
ration, each 1J lbs. of cotton-cake produces an extra 
gallon of milk up to a certain point. It is questionable 
whether any other class of food can be used to the same 
advantage. Peas and beans, though less valuable, 
might he grown to advantage for consumption by the 
cows, hut we believe that it will be generally found 
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cheaper to buy than to grow them. The clover ley 
should invariably be manured with phosphate of lime ; 
and the maize crop, following closely after the other 
crops, should be heavily manured with both dung and 
phosphates. 
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The chief object of bay-making is to provide winter 
food for stock, and it should not be the aim of the 
dairy farmer to attempt to provide bulk in preference 
to quality, for it has been shown over and over again 
that well-made bay from good grass is infinitely more 
valuable than badly-made bay in much larger quan- 
tities from inferior grasses; indeed, whatever the 
grass, its feeding property should be almost entirely 
preserved in the process of drying. Grass contains 
certain feeding constituents, which are well arranged 
by nature and necessary to stock. If the grass is cut 
too early there is a loss of bulk or a loss of some of 
its constituents, because of its then immature state ; 
whereas if it is cut late, a large portion of the food 
in the stem of the grass is converted into indigestible 
fibre — the seed, which is partly lost during the process 
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of Lay-making, carrying off another portion of the 
feeding constituents of the plant. The object, there- 
fore, should be to cut at the right moment, -when the 
plant is sufficiently strong to bear the scythe, and 
before the ear containing the seed has ripened; just, 
m fact, before it commences to turn in colour. Un- 
fortunately, meadows are generally composed of grasses 
which ripen at different periods, and therefore it is 
impossible to cut when the grass as a whole is at its 
proper stage. For this condition the farmer often has 
himself to blame. 

A meadow, properly speaking, should be composed 
of grasses which flower at almost the same period. 
On the contrary, the pasture should be composed of 
grasses which flower at different periods, so that the 
grazing stock are provided throughout the entire 
season with fresh herbage. The system of combining 
the pasture and meadow in one field partially destroys 
the successful conditions of each. It must be remem- 
bered, too, that grass loses a portion of its feeding 
value by conversion into hay. By fermentation in the 
nek, part of the starch-like substances in the hay is 
converted into sugar, and, where there is excessive 
fermentation, into alcohol, and sometimes into acetic 
acid. It is these changes which so much influence the 
aroma of hay, whether it he sweet and fragrant, or 
sour and disagreeable, and thus the aroma like’ the 
colour, which should be green, is an indication of 
quality. If grass is made so that it is preserved in 
colour, and if it has a perfect aroma, it is well saved, 
and there is but little loss. If it is cut when immature. 
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or stacked when too damp, the fermentation, denoted 
by the depth of its colour and its stronger smell, 
causes considerable loss, so that 40 lbs. may not be of 
the same feeding value as 20 lbs. would have been had 
it been properly saved. When hay has been subjected 
to wet the stems and leaves are constantly fractured, 
and these fractures permit of the escape of much of 
the nutritive properties which it contains, they being 
washed out by the rain, more especially when the 
grass is too young. Young grass, however, is richer 
as a food than old grass ; and if j ust sufficiently mature, 
it is more profitable to cut it for feeding, as there is 
less labour. It helps the farmer forward with his 
work, and it provides him with earlier and more abun- 
dant altermath. It is evident, too, that in mowing, the 
grass should be cut low, as the bottom herbage is 
generally the richest. Whether a mowing machine 
should be used depends upon circumstances. Such 
a machine is useful where there is a large staff, 
in order to cut a quantity of grass in a short time, 
but it should never be used to cut so large a quantity 
that on pressure by weather it might be impos- 
sible to save it rapidly. It is a far better plan to 
cut a little at a time, and to save that little. As 
the rain comes on, the grass should be left in the 
swathe, as it is least damaged in this condition; 
or, if it has been partially made into hay, it should 
be left in cocks. 

Although hay should never be carried really moist, 
it must necessarily have some moisture in its compo- 
sition in order to assist in the necessary fermentation 
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in the rick, for without fermentation there would be 
little aroma. Grass sometimes dries into hay under 
a hot sun, and is fit to carry in a day ; but the best 
hay is made by drying in the wind, hence the adoption 
of wind-rows, into which hay is drawn after being 
laid open to dry. Hay made under a powerful sun 
may be so scorched as to largely decrease its value. 
Where hay contains much clover or many large- 
leaved plants, great care must be observed in moving 
it, or a large percentage will be lost, owing to the 
brittleness of their nature when dry. In stacking, the 
rick should be smaller at the bottom than at the top, 
and the shape preferably oblong, presenting as little 
surface as possible. The roof, too, should be sloping, 
but only at the sides, and should not be too high — a 
stack 12 feet through having a slope on each side of 
about 10 feet from eaves to ridge. Much nutriment 
is often lost in a good stack which has been placed in 
a bad position, by reason of its attracting the moisture 
around it. A rick should, therefore, be built high and 
dry, and well protected with a good wheat straw thatch. 
During building it should be protected with a rick- 
cloth. Mr. Sutton has recommended that, instead of 
using sacks of straw in the centre of the rick to 
prevent over-heating, layers of straw should be 
placed occasionally in the rick to absorb the surplus 
moisture from the hay ; but this plan would only be 
applicable when hay is intended for home con- 
sumption. When hay has been badly got, it may be 
improved by a good salting at the rate of one cwt. 
to every five tons. 
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The best hay is composed of fine or rich grasses, 
with a good proportion of trefoil, alsike, white and red 
clovers. Such hay is made on land which has been 
drained and which has also been subjected to careful 
treatment, good manuring and harrowing, that the 
manure may be distributed, and the uneven surface of 
the ground, together with mole-hills, removed. It must 
also be rolled, to further level and to solidify — grass 
growing best on a firm soil. It must have been care- 
fully stone-picked, and be surrounded with secure 
fences to prevent the ingress of cattle or sheep. On 
light land a plain roller would be found the best, but 
on heavy land a ring roller or presser would be 
advisable. Some good, too, will be done by the 
removal of docks, nettles, and other coarse weeds, 
which, besides their uselessness, are liable to assist in 
the over-fermentation and firing of the rick. Where 
hay has been half spoiled by wet, if it is in any quan- 
tity, it may be preserved from ruin by placing in a 
silo. In Switzerland we have seen the peasantry and 
small farmers make their hay four times within the 
year — the October hay being principally dried by fer- 
mentation in heaps — but in the usual way they cut 
four to five times for their cattle, which in rich dis- 
tricts are invariably housed. Mr. Sutton says that Dr. 
Thompson has shown that 8875- pounds of grass are 
required to make 100 pounds of hay. The loss is 
chiefly water, but not entirely so. This is borne out 
by the fact that an animal which thrives on 100 pounds 
of grass will not do so well upon 26 pounds of hay 
supplemented with 74 pounds of water. The loss of 

6 
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nutritious ingredients is of course attributable to the 
process of fermentation carried on in the stack; but in 
return for this loss the fermentation may have to some 
extent broken down the woody fibre of the grass stems, 
and rendered them more digestible. 
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As the object of manuring land is to maintain or 
increase its fertility, by the repair of waste, by putting 
back what is taken out of the soil by the crops, it is 
evident that manure is an article o!’ great value, and 
should therefore be carefully preserved. Upon land, 
such as prairies in foreign countries, where no crops 
are taken, or where no animals feed, the plants which 
are produced mature and die and are practically 
returned to the soil, thus sustaining its fertility; but 
more than this, as much of the food which the soil 
contains, and which is extracted by the plants, is 
brought down with the rains, these prairie lands are 
more than sustained— their fertility is increased. Iu 
this country, however, we take crops or we place 
cattle upon our fields to consume them. The plant- 
food, therefore, which is supplied by the natural rains 
is not sufficiently abundant to replace what the soil 
loses, and therefore it is essential to return to it the 
manure which is produced upon the farm. Nor is this 

6 * 
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manure sufficient to repair the waste which goes on, 
for on every farm a large quantity of some kind, of 
food, either grain, or meat, or milk, is exported and 
absolutely lost to the soil. It is this loss which the 
farmer must endeavour to make good; and he can only 
do this, first, by returning to the soil all the manure, 
solid and liquid, which his cattle make, taking care 
that its value is maintained by protection from the 
rain; second, by the use of artificial manures, or what 
is almost equivalent, by the consumption of pur- 
chased feeding stuffs ; and, third, by cultivation, which 
enables the soil to avail itself of the manure which is 
given it and to furnish it to the plant. It is difficult 
to convey in a few simple words a practical lesson on 
manuring, as it is so closely connected with science ; 
but as agriculturists study manuring more and more, 
they will learn to replace in the soil the actual plant- 
foods which have been extracted by their crops, and 
which have been conveyed off their farms in the form 
of grain, hay, milk, or meat. The dairy farmer has an 
especial advantage in being able to deal with a large 
bulk of manure, which he can make of high quality if 
he purchases freely of cake and other feeding material. 
It is to his advantage to do this, especially as the 
manure obtained from such sources is tolerably cheap. 
The manuriai constituents taken away from the farm 
in milk consist not only of mineral matier, principally 
phosphates, but something much more valuable than 
pp ese — the nitrogen, which is the most expensive of all 
manures — hence the extended use of cotton-cake for 
dairy cows, for these cakes have the advantage of being 
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both milk-producers and manure-makers. It has been 
said that a farm with ample stock should manure itself 
once in four years at the rate of 16 tons an acre. This, 
we believe, it may do, unless the manure be kept in a 
covered yard. Supposing the head of stock on 100 
acres to number 50, or the equivalent to 50 head of 
cattle, including horses, pigs and calves, they would 
void about 50 tons of dung per month, and with a 
moderate supply of litter daily another 50 tons would 
be added, making 400 tons during the winter season. 
This would be exactly enough to manure the farm at 
the rate suggested. In many cases, however, less litter 
is now being given in covered yards ; but it will be 
remembered that in almost all cases the cattle are 
housed, wholly or in part, for at least seven months, 
so that this quantity of manure might actually be 
obtained even in such a case. In open yards a much 
larger quantity of litter is necessary, and added to this 
■will be a large bulk of rain-water which will increase 
the manure to the extent of at least 25 per cent., at 
the same time deteriorating it in value. Manure 
should never be allowed to heat above from 85 to 90 
degrees, more rapid fermentation causing a loss of the 
most valuable constituents. In using manure it is 
better to place that containing a large quantity of 
straw on heavy land, which it lightens, enabling the 
air to enter. Such manure may also be placed upon 
the land and ploughed in in the autumn for the use of 
the following season’s crops ; but as dung is never 
wholly available to plants at once, even when rotten, 
and as new dung is still less available, it should not be 
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used "when it is required to nourish immediate plant 
growth. For this purpose rotten dung is necessary. 
It affords immediate assistance to some extent, and is 
also more suitable for light soils. Rotten manure, 
weight for weight, is more valuble than fresh, because 
it is more concentrated and soluble; and although it 
may have undergone considerable fermentation, which 
is necessary up to a certain point, it will not have lost 
much of its value. In every ton there is, according to 
the quality of the food used in its manufacture, from 
9 to 15 lbs. of potash, from 9 to 15 lbs. of nitrogen, 
and from 4 to 9 lbs. of phosphoric acid, these forming 
the three most valuable ingredients of all manures, as 
they are the three principal plant-foods. Sir John 
Lawes values potash at 21d. per pound, phosphoric acid 
at 3d. per pound, and the nitrogen, estimated as ammo- 
nia, at 6d. per pound. Seventeen parts by weight of 
ammonia are equivalent to fourteen parts by weight of 
nitrogen. Thus it will be seen that good dung not 
only contains the leading and essential foods for plant 
life, but it contains them in considerable quantities, 
and is therefore of great value. Farmers should bear 
this in mind when they have the opportunity of pur- 
chasing dung which has been produced from well-fed 
animals and carefully preserved, but they must remem- 
ber that it will not yield them the same immediate 
return as artificial manure, as its effect is spread over 
a longer term of years. 

The liquid manure from cow-houses and piggeries 
should be saved as carefully as the solid; and to this 
end it should be encouraged to drain, by a simple 
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system of gutters and pipes, into a properly constructed 
tank where it cannot be weakened by the addition of 
rain-water. Solid manure should be carted by bairow 
or tram on to a properly constructed heap with squarely 
built sides, or into a pit lying at a lower level than the 
floor of the cow-house ; in either case the manure heap 
being covered by a permanent roof, preventing the 
addition of rain-water. It is the careful covering that 
it receives that makes the manure prepared m boxes 
more valuable. Another plan, common in France, is to 
pave a yard and to surround it with -walls about four 
feet in height. This yard is covered with a simple 
roof, while in the centre a large tank is sunk and a 
pump erected over it to the height of 6 or 8 feet. 
Within the walls and around this pump the manure is 
piled, and from time to time the liquid is pumped 
from below and spread over the solid manure above. 
Into this tank the whole of the liquid manure from 
the different stock buildings is carried, and so there is 
no loss from any source. In some cases the manure 
is continually covered when fresh with layers of earth, 
with the object of fixing the ammonia which it con- 
tains, but this entails considerable labour both in 
bringing the soil to the heap and in carting it away 
to the fields; moreover, if the plan suggested is 
followed there will be no necessity for it. Upon the 
basis of the above figures in a manure of only moderate 
quality the ammonia will be worth 6s. 3d., the potash 
2s. Id., and the phosphoric acid Is. 8d., or a total of 
9s. 7d. a ton. If this is the case, it would seem to be 
utterly reckless to expose such a valuable article to 
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the mercy of the elements; but in the majority of 
cases small farmers are not able to sustain the cost 
of the erection of manure sheds and covered yards 
for themselves, and in others landlords are not willing 
to expend the money. 
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Unless land which it is intended to lay down to 
grass is porous, resting on a chalky subsoil, or is 
sloping, it should he previously drained; for the best 
varieties of pasture and meadow grass will not flourish 
upon wet soils, especially those which are water- 
logged. Although plants are nourished by rain, which 
should pass through the soil into the subsoil beneath, 
they derive no nourishment from, and the rain is 
unable to penetrate, heavy wet soils from which it 
practically runs off. Drained land is warmer in spiing 
and autumn than similar but undrained land, and 
consequently grows earlier as well as later herbage 
and always in larger quantities. It is not so liable 
to damage by poaching from the feet of stock, and is 
in every sense much better, both as a seed-bed and 
as meadow or pasture, than land which is undrained. 
Upon most soils the drainings should be shallow, at 
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the most three feet, the distance of the drains apart 
varying with the nature of the soil. An ample fall 
should invariably he given to the drains, and there 
should be no sharp angles from the small into the 
larger ones. On low lands, where it is impossible to 
find a sufficient fall for drainage, it is preferable to 
cut channels across the fields in the best positions, 
that the water may be encouraged to keep off: the 
grass. In commencing to prepare land for laying 
down, if it is inrpossible to summer fallow in the pre- 
vious year, which few farmers can afford, a root crop 
should be taken. For this the soil should be well 
manured, twice ploughed, and drag-harrowed. At 
least four or five harrowings should be given in the 
spring, with intervals between each, so that as far as 
possible weed seeds should be encouraged to germinate 
that they may be destroyed. Where no sheep are 
kept there is no crop for spring laying down superior 
to mangels. This crop, which acts as a cleaning 
crop, should be got off and stored early for the use 
of the cattle. The land should then be ploughed 
and also, if possible, cross ploughed, and left for the 
influence of winter frosts, care being taken not to 
plough too shallow. In the spring, dragging and 
harrowing should again be proceeded with, and more 
weeds grown and killed. Every effort should be made 
to produce a fine level surface with the aid of fine 
harrows and the roller, for upon this perfect tilth 
chiefly depends the success of the crop. Wherever 
there are holes, clods, or depressions in the surface, 
there the fine seeds will fall and be lost, as they seldom 
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germinate, even in a fine tilth., below half an inch 
Where sheep are kept, land may be further improved 
by feeding off the turnips, the animals being at the 
same time fed upon cake or corn. In either case 
the grass seed will benefit by the manure which has 
remained in the soil through the winter, and which is 
in a fit condition to afford immediate nourishment. 
When the land is ready, as it should be a week before 
seeding, the weed seeds will again germinate, but they 
may be partially destroyed by a final harrowing and 
rolling before the seeds are distributed. This rolling 
is very necessary, as grass requires a firm compact bed 
which mere harrowing will not give it. 

In all cases, in laying down permanent pasture, the 
seeding should be ample, and, in ordinary circum- 
stances, this will be well repaid. The seeds should 
include perennial rye grass, which will make a return 
during the first season, and this no other permanent 
grass will do. Much as it has been abused, it is one 
of the most valuable grasses that we have, and is found 
in almost all the richest pastures in the country. 
Having selected the variety of seeds — a most important 
point — and purchased them separately of a reliable 
firm of seedsmen, the seeds should be divided into two 
lots, the lighter, such as foxtail, rye grass, and the 
fescues, and the heavier, such as timothy and the 
clovers. The latter should be distributed by means of 
a seed-barrow, the former being broadcasted by an 
experienced man on a fine, still day, preferably when 
the soil is moist, but when it can be rolled without 
fear of any clog upon the roller. 
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Grass seeds may be sown among grain plants, espe- 
cially stiff-straw barley, or oats, without any fear of 
ill results. Upon a firm bed of stiff soil it is prefer- 
able to use a ring-roller before seeding, and to harrow 
across it, subsequently rolling with a smooth roller in 
the same direction ; but the harrow used after seeding 
should be made of bushes, preferably of blackthorn. 
In every case where there are stones in a field, they 
should be removed before any rolling takes place. 
After seeding, a careful examination of the field should 
be made in order that weak spots, where the soil is 
shallow or where clods are plentiful, may be levelled 
and properly seeded. Having purchased the seeds 
early, they may be tested while the land is being pre- 
pared. The best plan is to provide a red flower-saucer, 
which is kept moist by constantly standing in water. 
In this a hundred seeds are counted out and their ger- 
mination encouraged by moisture and a moderately 
high and even temperature. In a few days the seeds 
will have sprouted, and the percentage of fertile ones 
ascertained. This plan will prevent any subsequent 
fear as to the fertility of the seeds. 

Autumn laying down has been both praised and 
abused. It has many advantages, although, in con- 
sequence of risk to the clover plant, it is often 
undesirable to sow clover until the winter is over. 
Potatoes form the best preparing crop for autumn 
sowing, as they are got off sufficiently early to 
permit the land being thoroughly cultivated. In this 
case the same method of procedure should be adopted 
both before and after the potatoes, as in the case of 
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spring sowing ; and as the land will be warmer than 
in spring, there will be no difficulty in starting the 
seeds into early growth. Prom the same cause weeds 
are easily killed. The sowing of rye grass, trifolium, 
timothy and cocksfoot, meadow fescue, and the leading 
strong grasses may always be attempted with certainty 
if they are sown by the end of August, or m the south 
by the middle of September, as they are hardy and 
will stand a severe winter. With these we have suc- 
ceeded in obtaining, after a September sowing, 2Jtons 
of hay per acre in the following spring. Autumn 
harrowing of old leys and comparatively worthless 
fields which have laid themselves down, is a useful 
assistance when it is intended to renovate m the spring; 
and, indeed, in some cases renovation is practicable in 
the autumn itself, the strongest varieties of seeds only 
being used. In the first year of a new pasture the 
roller should be well used and the weeds mown, and if 
the plant is a good one and the soil firm, cattle may be 
put upon the aftermath and fed upon cake, with great 
advantage to the growth of the succeeding year. At 
first, as subsequently, much depends upon ample 
manuring. The grasses which will be found the most 
valuable to include in the mixture, whether for pasture 
or meadow upon the various soils, are the following 
Meadow Fescue, which is one of the best, if not the 
best grass grown, thrives upon strong moist soils so 
long as they are not poor and thm. It provides 
plenty of late herbage, and is rich and ample. There 
is no grass superior for dairy cattle, and indeed it is 
more largely grown upon the pasture m the best 
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dairying districts than any other variety. It is also 
useful for irrigation. 

Tall Fescue prefers strong moist soils, and is suit- 
able for laying down pasture on low lands, even 
though they be somewhat wet. It is not so suitable 
for meadows. 

Hard Fescue is also suitable to most soils, but they 
must not be wet or water-logged. It provides 
rich close bottom herbage, and grows well at the end 
of the season. 

Fiorin is suitable to light land and flourishes upon 
moist and even wet soils. It is a creeping plant 
and on this account is largely objected to, but it 
provides a large quantity of fairly good herbage upon 
soils where the majority of other plants will not grow. 
It is not good for hay. 

Sweet-scented Vernal is a grass of fair quality pro- 
viding a good after-growth. It will thrive upon poor • 
and sandy as well as rich soils, and is suitable for 
irrigated land. Its aroma is greatly valued in hay- 
making districts, and it is communicated to the entire 
rick. 

Crested dogstail is another useful grass which pro- 
vides plenty of bottom herbage. It is more suitable 
to loam and chalk, but will grow on clay subsoils if 
they are tolerably dry. It is useful in a pasture but 
not so valuable in a meadow. 

Foxtail is one of the most valuable grasses which are 
grown, although its seed is one of the least fertile, and 
it takes from three to four years before it arrives at 
maturity. It is an early grass, blooming in early May, 
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and is thus most valuable in the pasture and on lands 
suited for hay-making. It is also a quick grower 
after the scythe, providing abundant aftermath. It is 
suitable for irrigation, and thrives best upon drained 
heavy soils. The seed is unusually light and rather 
dear. 

Yellow oat grass is useful on chalky soils but is not 
a plant of the highest quality. 

Tall oat grass is better for stock, but it is not 
perennial. It will grow on almost any soil which is 
not a wet one. It has a deep root and will withstand 
drought. It is also well suited to alternate husbandry 
or leys of three to four years. 

Smooth-stalked meadow grass grows well upon 
lighter soils, excepting sand, and on most heavy soils. 
It is essentially a pasture grass, being one of the 
earliest to grow, which it will do even during late 
frosts. It withstands drought and is perennial. 

Rough- stalked meadow grass is suitable for irriga- 
tion. ' 

Water meadow grass is also suited for irrigation. 

Cocksfoot grass is one of the heaviest croppers known 
before hay-making comes, but it is not so good for 
pastures as for meadows. It enjoys a moist stiff soil 
and will not flourish during drought. It is specially 
valuable for leys and alternate husbandry, coming to 
maturity in its second year. It will grow under trees 
in profusion, and when young is exceedingly rich and 
valuable for dairy cattle. 

Timothy, or Catstail, will grow on almost any soil 
(excepting sand, gravel, or soils with a dry surface). 
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It is exceedingly fertile, stands drought well, is hardy, 
and a heavy cropper. The seed is unusually cheap and 
may be used in conjunction with perennial red clover 
or cow grass upon a three or four years ley. For this 
purpose timothy is one of the most valuable of known 
grasses, being rich in quality, abundant in quantity, 
and a certain cropper. 

Italian rye grass is chiefly valuable for growing 
alone or for the purpose of irrigated and sewage 
cropping. It will grow upon any class of soil, more 
especially that which is rich and humid. It may 
be sown in autumn or spring alone or with trifolium 
in the one case, or with clovers and trefoil in the 
other. Mixed with perennial rye grass, cow grass, 
red clover, timothy grass and cocksfoot, it forms one 
of the best leys which can be laid down. 

Perennial rye grass is superior to the Italian, in- 
asmuch as it is suitable for use on pasture and 
meadow. It is especially at home on heavy clays, but 
will thrive upon all soils excepting sand and gravel, 
or land which is water-logged. It will stand drought 
well and provides abundant herbage during the first 
two years, when the finer grasses fail to produce any- 
thing. It is well adapted for irrigation, produces 
in all cases great weight and an exceedingly rich 
food. 

White clover will grow upon almost any laud which 
contains lime. It will stand drought or wet, but is 
more suitable to the pasture than to the meadow. 

Broad red clover will also grow upon almost any 
soil. It is, however, not suitable to pasture, and not 
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adapted to autumn sowing. It provides an abundant 
cut for one year, of rich succulent food well suited to 
dairy cows and pigs. 

Perennial red clover or cow grass is hardier than the 
broad variety; it stands drought better and is a later 
cropper. This variety is not so generally appreciated as 
it ought to be on account of its hardiness, its great suit- 
ability for pasture or meadow, and its richness as a food. 

Alsike is the only one of the clover varieties which 
is suitable to irrigated meadows. It is adapted to 
most moist soils, especially those which are heavy. It 
will not stand drought, although it is very hardy, and 
adapted for meadow, pasture, or clover ley. 

In some parts of England grasses which in other parts 
are considered weeds, such as Agrostis and Yorkshire 
fog, are grown and appreciated. We have found the 
latter to be largely cultivated in France. It is difficult 
to condemn practices like these, which are found to 
answer in certain localities, especially as some of the 
grasses which we praise the highest are similarly con- 
demned in America and Australia. The following is a 
list of grasses best suited for the purposes of irriga- 
tion : alsike, clover, foxtail, sweet-scented vernal 
grass, meadow fescue, perennial rye grass, Italian 
rye grass, rough-stalked meadow grass, water meadow 
grass. 

Sinclair says that all superior pasture grass will 
thrive under irrigation, providing the water meadow 
be properly constructed, i.e. if the water be perfectly 
under command, so as to be admitted on the land and 
carried off from it at pleasure. 
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Grass Seeds for mixtures on different, soils. 



Timothy- 

Meadow Fescue - 
Tall Fescue 
Cocksfoot 
Dogstail 

Sweet-Scented Vernal - 
Foxtail 

Perennial Rye Grass 
White Clover 
Alsike Clover 
Perennial Red Clover - 
Rough-stalked Meadow 



Light Medium Heavy- 
Soil. Soil. Soil, 

lbs. lbs. lbs. 

3 3 4 

4 7 0 

2 2 4 

8 6 7 

2 1 1 

1 1 1 

3 5 5 

6 5 5 

2 12 
3 2 2 

2 2 3 

— 1 1 



36 36 41 



Wet 

Soil. 

lbs. 

3 

3 

3 

5 



3 

6 

2 

1 

2 

1 



Lbs. 



29 
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During the past half-century several systems of irri- 
gation have been introduced, but there are only two or 
three, at the outside, which are worthy of attention. 
It should be observed in the first place that all lands 
are not capable of being subjected to irrigation, and 
that the majority must necessarily be drained. One 
object in irrigating is to give the plants as much water 
as necessary from time to time, never allowing it to 
remain too long upon the land, or more harm than 
good would be done. By alternately flowing water over 
the land and running it off, the best results are obtained, 
and in warm weather grass crops in particular grow 
abundantly. The two chief systems worthy of adop- 
tion are those applicable to inclined land and to level 
land. In the former case what is known as catch work 
is the best system to adopt. The land is divided into 
beds of from 30 to 40 feet in width. Between these 
beds a number of shallow channels are dug. These 
channels are fed by a larger channel which may run at 

7* 



100 



THE HAIRY FARM. 



right angles or at an acute angle with them. Where 
beds are laid across the slope, for a declivity is neces- 
sary, it follows that when the water is run into the 
main channel it feeds the smaller ones, and when 
flushed it flows from them over each bed, where it is 
caught in the next channel, and again flows over the 
succeeding bed, for to these small channels there are no 
outlets. On arriving at the bottom of the field it is 
caught by a larger channel w'hich carries it away. 
Where a natural system is adopted it is therefore neces- 
sary that the water which is to feed the land should be 
above it, and that the outlet by which it is carried off 
should be below it. The small channels are gene- 
rally made of variable width, being widest near the 
main feeder and narrowest at the other end. On the 
other hand, the main channels are generally smallest 
at their commencement, increasing in width towards the 
end. These points are of importance and will be found 
so in practice. Great care is necessary, in so arranging 
both the width and depth of the channels that they will 
permit the water which they convey to flow freely over 
the land without omitting any part. A very slight 
incline is sufficient in order to achieve success. It is 
quite common, where this plan is adopted, to let the 
water flow for at least fourteen days, and subsequently 
to give the land a few days rest, care being taken that 
between the floodings it is not baked by the sun. If 
it is possible to irrigate in this way from a pond or 
stream, so much the better. It is better still if sewage 
can be turned into the main channel and mixed with 
the water. 
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Where sewage is not available, it is a common 
practice to manure the beds, the water dissolving the 
soluble and valuable ingredients, and carrying them 
into the soil. The greatest possible benefit may be 
■derived from watering inclined land from a stream 
which is dry in summer. If it is placed above the land, 
the water it yields during the remainder of the year 
may be caught in a pond or reservoir, and turned on 
to the land by means of channels similar to the above 
during suitable weather. In the neighbourhood of 
Milan, in Italy, there are nearly 800,000 acres of grass, 
four-fifths of which are regularly irrigated by a similar 
system to the above, although it is carried on on a 
larger scale. The meadows are practically under water 
almost all the winter, indeed a great portion of the year. 
The water is drawn off only a few days before the grass is 
cut, that the soil may be rendered sufficiently firm for 
work. When the field is cleared the water is again 
turned on, and in winter it generally prevents the soil 
being frozen. By this means the earliest grass is 
obtained and a cut is made by the end of February. 
This water meadow system enables the farmers of the 
districts to obtain about twelve times as much grass as is 
cut on the ordinary meadow, but manure is freely used. 
In England, water meadows may be flooded freely 
when frost is expected, and the grass will be pro- 
tected against all but the most severe frosts. When 
the thermometer is above freezing, the water may be 
run off to give the land the benefit of the alternating 
system. Like the Italian plan, this assists the farmers 
in our own country to obtain the most abundant and 
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earliest spring crop. The plan, too, works more safely 
during the winter than in the heat of summer. Where 
water is not sufficient to be flowed over the beds, it may 
be advantageously carried through them by means of 
narrow channels cut at shorter distances apart. 

The great value of irrigation, as of water meadows, is 
not so much in the increased yield of grass, although 
that of itself is sufficient, but in the fact that a spring 
crop is provided several weeks earlier than usual, this 
being the most valuable keep of all. It should not be 
forgotten that the length of time which the water is 
allowed to flow over or lie upon the meadow depends 
upon the temperature of the season. Grass land may be 
irrigated much longer in winter than in summer, vary- 
ing from three weeks in the winter to four or five days 
in the summer, taking care that the land is left moist 
and in nice condition, and that the water is turned on 
again before it commences to harden. During winter, 
or say from November to February, alternate flooding 
and drying may be adopted, excepting that during 
frost the water should be allowed to remain. 

For flat land it is evident the catch-work system can 
scarcely be adopted ; therefore, without going to great 
expense in the provision of pipes, the most practical 
plan to adopt is to arrange the land in beds of thirty 
feet. They should have crowns in the centre sloping 
at each side to the small furrows or channels which are 
provided between them. On the ridge or crown of each 
bed, narrow gutters or channels are made. Down these 
channels the water is forced, either by mechanical power 
or by the natural and forcible flow or flush from a pond 
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or stream. As the water runs down the channels in 
abundance, it flows over the beds, reaches the furrows 
between each, and is so carried off. In this system a 
feeding channel as well as an outlet channel must be 
provided. The work is not expensive, hut it requires 
judgment to carry it out properly, and, with occasional 
care and attention, it will last for years. It will be seen 
that the channels on the crowns of the beds are on a 
level with the feeder, and that those between the beds 
are on a level with the outlet. It is only fair to say 
that grass produced upon sewage or ordinary irrigated 
land, although more abundant, is not so valuable as 
that produced in the ordinary way. More than this, 
grass produced by means of sewage is not an advisable 
food to give to dairy cattle where butter or cheese is 
made. It has been found by experience that neither 
crop is so rich, and that neither will keep so long. As 
a stock food, however, grass produced by irrigation is 
of the greatest possible value, its abundance enabling 
the farmer to keep more head than he could otherwise 
do. Some years ago a system of pipes was introduced 
at Stoke Park, near Slough. These pipes were laid 
over the land at intervals of 20 feet, and were con- 
nected with main pipes which ran down the centre of 
the field. Water was forced through the entire system 
by steam power, and as the small pipes (which were 
li inches in diameter) were perforated at various 
angles, they irrigated the land to a depth of 10 feet on 
either side. Arrangements were made so that any 
portion of the land could be watered at will by turning 
on taps. By this plan 2,000 feet of piping was 
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required per acre ; and although, when tested, it 
yielded a return of £40 per acre, as against £14 7s. 6d. 
yielded upon similar land not irrigated, the system has 
not been adopted, the expense of working being so 
heavy. 
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This little work is concluded with a few examples or 
specimens of accounts and records which, although in 
a more amplified form, the Author has found useful 
in his own practice. Farmers are not, as a rule, 
good book-keepers, but we venture to think that they 
will find the following both practical and simple. 



Receipts. 



Date. 


Butter. 




Cream. 


Cheese. 


Cattle. 


Calves. 


Pigs. 


Produce — 
Grain, hay, 
&c. 


Total. 























This account will show monthly and yearly totals 
of the sums received under each heading. It can be 
extended or modified at will, and each page may pro- 
vide for a week or a month. 
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The totals under each heading added together will 
show the year’s money expenditure, while, added to 
the old valuation, they furnish a sum which, deducted 
from the receipts gross total, will give the nett profits 
(if any). 

The individual items included in both accounts 
should be entered with the names in an ordinary cash- 
book at least once a week — -the payments on the one 
side, and the receipts on the other. 

Where goods are sold on credit, they should be 
entered in a ledger in the ordinary way. 
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Milking Account for January 1887. 



1887. 

Week 

ending 


Daisy. 


Lady. 


Polly. 


May. 


Total. 


Remarks and Rations 
given. 




lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


30 lb. turnips, 12 lb. 
straw, 12 lb. hay,. 
6 lb. cotton cake. 


Jan. 1 


126 


132 


Calved 

Dec. 

30th. 


128 


386 


15 


133 


64 


220 


142 


659 


Do. 


22 


267 


Dry 


232 


131 


630 


Do. 


29 


254 




246 


171 


671 


Cake increased to 7 
lbs. 

% 



In this account, which is based upon daily., bi-weekly,, 
or weekly weighings of milk, morning and evening, 
the actual yield of the milk of each cow is shown per 
week, month, and year-, when the columns are totalled, 
together with a record of calving, drying, and the 
rations given. In a large herd, the entries can be 
carried over a page or two, showing a similar return,, 
while in each case the weekly yield of the herd is 
shown by cross casting. 

The weights of the milk of each cow should be 
recorded upon a slate hung in the cow-house. 
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Butter-Making Account. 

1887. 




In this account, which shows churning twice weekly, 
but can he adapted to any other period, the milk 
•skimmed is calculated in accordance with the weigh- 
ings, which should, in this instance, be perfectly taken 
twice weekly. The total weight, minus what is used, 
sold, or given to calves, is divided by the butter made, 
and the quotient gives the ratio of milk to butter, a 
most important item to know. This account also 
affords information for charging milk used against 
calves and pigs. 



Specimen page of Cow Herd-Book. 



Polly. 

Purchased of Jno. Smith, Exeter, Jan. 6, 1882, ag 
2 years 6 months ; red and white. 

Sire . — William I. by William, dam Caroline. 
Dam . — Minnie (172) by John Bull, dam Yixen. 
Minnie took 1st prize, Devon Show, 1878. 



Served by Pilot, 762, Jan. 12, 1882. 

Calved — heifer calf — red, Oct. 10, 1882. 
Served by Jack, Dec. 7, 1882. 

Record, calving to drying, 6,132 lbs. milk. 
Dried, July 5, 1883. 

Calved — bull — red and white, Sept. 5, 1883. 
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■Specimen of Pig Herd-Book and Record. 



Duchess (Black Berkshire). 

Bred by myself; Sire, Duke; dam. Short-nose. 
Farrowed, Oct. 6, 1882. The best sow in the litter 
-of 11. 



Date 

of Service. 


Sire. 


Date of 
Farrowing 


No. in 
Litter. 


Boars. 


Sows. 


Dead. 


Days of 
Gestation. 


1884 
Dec 22 


Emperor 


1S85 
April 11 


8 


6 


2 
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Cultivation Record. 

Every arable field should be represented in a book 
■each year, by a plan showing exactly what treatment 
it has received and what it has yielded. 

1886 . — Church Field . — 18 acres. 



< Winter Fallow. 

Ploughed 14th May to 16th May. 

Drag-harrowed, May 17th, 19th, 20th. 

Fine-harrowed, 21st, 22nd, 24th. 

Successions of weeds killed. 

Manured 12 tons per acre. 

Ridged, May 2'6th. 

Ridges split, 28th, 29th. 

Drilled, 29th, 30th, 4 lbs. Sutton’s hybrids per acre. 

Plants set out, July 14th. 

Horse-hoed, July 26th 
Do. Aug. 2nd. 

Few patches of fly appeared, Aug. 6th, 8th. Parts 
dressed. 

Crop lifted and clamped, Nov. 5th, 6th, 7th. About 
16 tons per acre. 

Ploughed, Nov. 17th, 18th, 19th. 

A record of this kind, amplified with notes upon 
the weather, and any other practical data, is of the 
highest importance in suggesting in future how crops 
may be improved, mistakes avoided, or old returns 
sustained. 
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Albumen in Milk, 5. 
Alsike, 97. 

Ayrshire Cows. 42. 



B. 

Barn Gallon, 16. 

Berkshire Pigs, GO. 

Blending Butter, 33. 

Brining Butter, 22. 

Broad Red Clover, 96. 

Bulls, 49. 

Butter Blending, 33. 

, , Brining, 22. 

, , Colouring, 24. 

, , Dairy, 20. 

,. Grains, 22. 

,, Making Account. 108. 

„ Plant. 20. 

,, Milk, 6. 

,, Packing, 23. 

,, Salting, 22. 

,, Worker, 21. 



C. 

Cabbage, 72. 
Cake, Cotton, 75. 



Calf Breeding, 50. 

,, Pens, 49. 

,, Rearing, 51. 
Calving, 49. 

Camembert Cheese, 29. 
Casein, 5. 

Catchwork System, 102. 
Cheddar Cheese, 29. 
Cheese, Camembert, 29. 
,, Cheddar, 29. 

,, Gervais, 15. 

,, Gorgonzola, 29. 
,, Pommel, 15. 

,, Soft, 28. 
Cheshire Cheese, 66. 
Churjjs, Railway, 17. 
Churning, 12, 21. 
Clotted Cream, 13. 
Clovers, Principal, 96. 
Clover Ley Mixture, 72. 
Cocksfoot Grass, 95. 
Colostrum, 6. 

Colouring Butter, 24. 
Composition of Milk, 1. 

,. „ Hay, 78. 

Cooley System, 11. 
Cotton Cake, 75. 

Cow Calving, 50. 

Cow Herd-Book, 109. 
Cow House, 46. 

Cows, Cropping for, 70. 
Creamer, Jersey, 20. 
Cream Yield, 14. 
Crested Dogstail, 94. 
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Cropping for Cows, 70. 
Crops, Rotation of, 73. 
Cultivation Record, 111. 
Curd Cheese, 28. 

,, in Cheese-making, 27. 
,, Mills, 28. 



D. 



Dairy, The Butter, 20. 
Delaiteuse, 21. 

Devons, 41. 

Devonshire System, 11 
Diaphragm Churn, 21. 
Dry Pood. 97. 



E. 

End-over-End Churn, 21. 
Expenditure Account, 106. 



P. 

Pat in Milk, 3. 

Fermentation of Manure, 86. 
Fescrre, Hard, 94. 

, , Meadow, 93. 

„ Tall, 94. 

Fiorin, 94. 

Food, Function of, 37. 
Foxtail, 94. 



Gr. 

Gallon, Barn, 16. 

Gervais Cheese, 15. 

Gorgonzola Cheese, 29. 

Grains. Butter, 22. 

Grasses, Description of Principal, 
93. 



Grass for Silage, 37. 

Seeds, 92, 

,, ,, Testing, 92. 

Green Crops for Cows, 57, 70. 
Guernsey Cow, 44. 



H. 



Heat-giving Foods, 56. 
Heavy land, 74. 
Holstein Churn, 21. 



I. 



Injurious Organisms, 7. 
Irrigation, Value of, 102. 

,, Italian, 101. 
Italian Rye Grass, 96. 



J. 



Jersey Cows, 44. 
Jersey Creamer, 14. 



K. 



Kerry Cow, 42. 



L. 



Labour, 67. 

Liquid Manure, 86. 
Lucerne, 65, 72, 73. 
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M. 

Manure. Liquid, 86. 

., Fermentation of, 86. 

,, Money Value of, 87. 

Marchand’s Teat Tube, 4. 
Meadow and Pasture, 78. 
Medium land, 74. 

Milk Account, 107. 

,, Churning, 12. 

, , Fat, 3. 

,, its Composition, 1. 

,, Skim, 33. 

,, Solids, 2, 5. 

,, Standard, 17. 

,, Weighing, 69. 

Money Value of Manure, 87. 



N. 

Nitrogenous Foods, 56. 



o. 

Organisms, Injurious, 7. 



P. 

Perennial Red Clover, 97. 

„ Rye Grass, 96. 
Pig Herd-Book, 110. 

,, Styes, 62. 

Pommel Cheese, 15. 

Poor land, 74. 

Potatoes, 73. 



E. 



Red Polls, 44. 

Rotation of Crops, 73. 
Rough-stalked Meadow Grass, 95. 



S. 



Salting Butter, 22. 

Separators, 12. 

Shallow Setting, 10. 
Short-horns, 39. 

Silos, 37. 

Skim Milk, 33. 

Soft Cheese, 28. 

Solids of Milk, 2, 5. 

Standard of Milk, 17. 

Styes, Pigs’, 62. 

Sugar of Milk, 4. 

Swartz System, 11, 20. 
Sweet-scented Vernal Grass. 94. 
System of Cultivation, 70. 



T. 



Tamworth Pigs, 60. 

Test Tube, Marchand’s, 4, 
Testing Grass Seeds, 92. 
Timothy Grass, 95. 



w. 



Water Meadow Grass, 95. 
Weaning Calf, 51. 
Weighing Milk, 69. 
Weight of Milk, 6. 

White Clover, 96. 

Winter Rations, 48. 



Y. 



Railway Churns, 17. 
Rations, Cows’, 58. 
,, Pigs’, 63. 

,, Winter, 48. 



Yield, Cream, 14. 




LONDON: 

PRINTED BY W. H. ALLEN AND CO. 13 WATERLOO PLACE. S.W. 



PREVENT FEVER IN COWS 



AFTER CALVING 

By using the most reliable Preparation, 




Carbolic Oil. 



A guaranteed uniform and perfect mixture, prepared on 
the formula successfully used by Henry Woods, Esq., of 
Merton, Norfolk. 

Instructions for Use on each Label. 



6 oz. Bottles 


• •• 


... 1 /- 


each. 


16 oz. „ 


... 


... 2 /- 


99 


1 Gallon Tins 


... 


3/6 


99 


4 


... 


... 6/- 


99 


1 




... 10/6 


99 



Free by Post for value in Stamps. 



BEWARE OF INFERIOR IMITATIONS. 

A Correspondent writes: — “Last year I used your Carbolic Oil con- 
stantly among my Dairy Cows, and always got through without loss. It 
acts as a safeguard for persons engaged in disagreeable operations during 
calving, as it prevents blood poisoning and other mischief where there may 
be cracks or slight wounds on the hands.” 

For Straining of Ewes after Lambing, 

This Oil has proved very effective in saving lives of the Ewes, and its use 
is strongly advised by eminent Sheep Breeders. It should always be used after 
difficult lambing or calving, or when symptoms of straining or fever are observed. 

ULCERS, POLL EVIL, RINGWORM, WOUNDS, DOG-BITES, 
FLY-BITES, STINGS, and other Sores on HORSES and CATTLE 

Can be Treated with, tbis Oil, 

As its early application will always prevent formation of putrescent matter, 
which is usually the cause of serious inflammation. 



F. C. Calvert & Co., Manchester. 

Awarded Fifty Gold and Silver Medals and Diplomas. 



9 




LLEWELLIN & SON’S 

Prize Churns and Butter Workers 

MADE MOST BUTTER 

LONDON DAIRY SHOW 

FOUR YEARS XKT SUCCESSION, 



FIRST PRIZE LONDON DAIRY SHOW 

Five Years in Succession, 

1882 , 1883 , 1884 , 1885 , 1886 . 

For Illustrated Price Lists of Churns and Butter Workers, newest designs 
suitable for the Smallest Dairy or the Largest Factory, apply 

Churn Works, HAVERFORDWEST. 



Last and Decisive Trial, 1885, 

From 29 Quarts Milk 

Llewellin & Son’s Churn Produced .... 22 lb. 2 oz. 

Waide’s „ „ ... 20 lb. 6 oz. 

Hathaway’s „ „ ... 21 lb. 10 oz. 



Royal Triangular Concussion Churn. 



cd 



HIGGIN’S “EUREKA 




Dairy and Table Salt 



Is prepared by a patented process, and is packed at the 
Works of the Company in NATURAL CRYSTALS only, 
and is not crushed or ground — CRUSHING SALT destroys 
its PURE SWEET FLAVOUR. 



“Eureka” Salt never fails. If used intelligently it secures 
absolutely sure results. Jt is Modem Salt for the Modern Dairyman. We 
have testimonials from the Leading Authorities and the largest Manufacturers 
of Dairy Products from all over the World, too numerous for publication. 

The best of everything in Dairy Appliances and Material is not too good 
to enable Dairymen at the present time to compete in Quality with other dairy 
countries in the Markets of the World, and the wonderful increase in the sale of 
this “ Eureka ” Brand, and its use by the noted Creameries that have won the 
Premiums at the various Butter and Cheese Exhibits, show that the best 
is appreciated . 

“EUREKA” SALT has no Equal in Purity, Strength, Flavour, 
Uniform Grain of Crystal, Keeping Quality, Perfect Dryness and 
Cheapness. Unprejudiced Dairy Experts admit that the Best Butter 
and Cheese cannot be made without “EUREKA” SALT. 

Sole Agents: THOMAS HBGGIN & CO., 

33, Tower Buildings West, LIVERPOOL. 

Telegbaphio Addbess: “ETHERSALL, LIVERPOOL.” 
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CHR. HANSEN’S 



CELEBRATED 



T)airy -preparations. 



91 Prize 




Medals. 



TRADE M/RE. 



HANSEN’S RENNET TABLETS, 

Purest, best keeping, and most effective Rennet. Easily dissolved 
and applied. 

HANSEN’S RENNET EXTRACT, 

The Original and Best, Pure and Uniform. 

HANSEN’S 

DANISH BUTTER COLOURING, 

Imparts a Natural Straw Colour, insuring Uniformity at all seasons. 

HANSEN’S LIQUID ANNATTO, 

Strong Colouring Properties, Best and Cheapest. 

HANSEN’S NEW HOUSEHOLD RENNET TABLETS, 

For making Junkets, a delicious, cheap, and wholesome dish. 

May also be taken Medicinally for Indigestion and Dyspepsia. 

't&F Ask your Chemist or Grocer for Hansen’s Dairy Preparations, 
or write for Samples, &c., to 

Mr. E. G. JENKINS, Marksbury, Bristol. 

Messrs. SORENSEN BROS., xi, Long Lane, 

West Smithfield, London. 

Messrs. EVANS, SON & CO., 56, Hanover Street, 

Liverpool. 



Every Butter Maker should use 

TOMLINSON & CO.’S 

Butter Powder. 

ESTABLISHED 30 YEARS. 

It takes away all Bad Tastes. It prevents the Butter 
turning Rancid. It greatly lessens the labour in 
Churning. It keeps the Butter Firm & Sweet. 

It considerably increases the yield. 

It is, in fact, invaluable. 
HUNDREDS OF TESTIMONIALS. 
Beware of injurious Imitations. 

Of Chemists and Grocers, 

BOXES— 6d., 1/-, 2/6, and 7/6, 

If not obtainable, the three Larger Sizes post free for amount. 

Please see that our well-known Blue Label and Trade Mark 
is on each Packet. 

Manufacturers: TOMLINSON & HAYWARD, lint Lane lori es, LINCOLN. 

A beautiful Natural Tint is obtained with 

TOMLINSON & CO.'S 

BUTTER COLOUR. 

A pure Oil Vegetable preparation. Without Taste or Smell. 
Only colours the Butter. Does not mix with the Butter Milk. 

SPECIMEN TESTIMONIAL. 

Unsolicited Testimony from a Chemist. 

Gentlemen, — Will you send me a supply of counter hills for your 
Butter Colouring. A lady tells me that out of four different preparations 
yours was the only one that gave a satisfactory result. 

Yours truly, 

R. GALLIER, Chemist, Hoksham. 

In strong Stone Bottles (which are much better and cooler 
than glass). Prices — 6d., 1/-, 2/6, and 7/6. 

Of most Chemists and Grocers. 

If not obtainable, the 3 larger sizes, post free for Stamps. 

Manufacturers: TOMLINSON & HAYWARD, Mint Lane Works, LINCOLN. 



THE “OTTO” GAS ENGINE. 

OVER. 30,000 I3M USE. 

The most suitable Motive Power for 

Dairy Work, 



Corn Grinding, 

Pumping, &o. 




HORIZONTAL “OTTO” GAS ENGINE. 

Vertical Pattern also supplied. 

No Boiler. No Attendance. 

No Smoke, Dirt, Ashes. 

CLEANLINESS, ECONOMY, 

CONYENIENCE, SAFETY, 

SIMPLICITY, DURABILITY. 

References in all Towns. Sizes from 2-Man power 
to 100-Horse power. 



CROSSLEY BROS., LIM., 

OPENSHAW, MANCHESTER, 



Dr. Moritz Blumenthal’s 

RENNETINE 

CLEAN & CONVENIENT IN USE, 

UNIFORM IN STRENGTH & QUALITY, 
KEEPS PERFECTLY. 

RENNETINE produces from 5 to 6 per cent, more Cheese from th: 
same quantity of milk than when Extracts or yells are used. 
Sufficient Rennetine to coagulate 1,000 gallons of milk will cost less than 
Is 6d the increased yield of Cheese boing about J-cwt., which, at an average 
price of 56s., means an extra profit of 26s. 66., after paying for the 
Rennetine used. 



It is the GREATEST EXTRAVAGANCE to use Extracts, 

HOWEVER LOW THEY MAY APPEAR IN PRICE. 



BLUMENTHAL’S 

BUTTER-COLOU RI NG 

AND 

CHEESE-COLOURING 

ARE THE 

BEST and PUREST 

IIST THE MARKET. 



TRY 




And you will always use it. 



FOR PARTICULARS & PRICES ( WHOLESALE ) APPLY TO 

J. R. KEEN & SON, Ston Easton, near Bath. 




IMPORTANT TO ALL PERSONS KEEPING PIGS 

COLES’S 



CELEBRATED PIG POWDERS 

Keep Pigs Healthy— Cure all Complaints. 

These Powders are medicinal and must not be mistaken for farinaceous foods. 
The important thing when a Pig does badly is to alter the blood to get him into a 
healthy condition, and COLES’S POWDERS do this, and by promoting health 
and appetite, help to fatten. 

Invaluable for Young Pigs, Stores, and Breeding Sows. 



The following from amongst numerous Testimonials : — 



Young 1 Pigs.— J. P., Berkshire, says 
directly he buys any young pigs he 
always gives them some of Coles’s 
Powders, it gives them a start and 
they always do better after. 

Uses Regularly.— R., Westbury, has 
used Coles’s Powders regularly for 
some years and thinks most highly 
of them. 

Sows Farrow Easy.— C. S., Somer- 
setshire. — I always give my sows 2 or 
3 powders a week before they farrow. 
I find they help them farrow easy, 
and keep them cool and quiet. 

Store Pigs. — M. R., Gloucestershire, 
said that he had a pig worth about 
40s. wouldn’t do at all, quite vexed 
him to see it going back, one Is. packet 
of Coles’s Powders put him right 
altogether. 

Pigs Fattening.— N. B., High worth, 
had 2 pigs up fattening, part of their 
food they wouldn’t eat, gave Coles’s 
powders as directed, did good directly, 
seemed to do better than ever after- 
wards. 

A Pig Dealer’s Testimony. — S. 

Wiltshire. — A dealer sold a litter of 
pigs which were divided between two 
men, one used Coles’s Powders, the 
other did not; at the end of three 
weeks it was the dealer’s opinion that 
the pigs which had had the powders 
were well worth 10s. a head more than 
the others. 

Cure Worms.— N. R., Nettleton.— The 
packets of powders I gave the pigs 
according to directions on an empty 



stomach, and completely got away 
the worms. 

Cure Chills. — B. S., Wootton Basset 
had some pigs with a chill, gave some 
Coles’s Powders as directed, and got 
them round quickly. 

Always in House.— W. T., Oxford- 
shire. — Please send 6 packets of Coles’s 
Powders per Parcels Post, my man 
has great faith in these powders and 
when I have pigs, does not like to be 
without them. 

Cure when all others fail.— S. L. f 

Malmesbury, was losing a lot of young 
pigs, kept dropping, couldn’t make 
out what was the matter, tried several 
things but no good, was recommended 
Coles’s Powders, after he gave them 
he never lost another pig ; says these 
powders saved him pounds. 

Old and Young Pigs.— E. W., Shepton 
Mallett, writes that he finds the pow- 
ders most useful for both old and 
young pigs, and recommends them to 
all his friends who keep pigs. 

Help to Prevent Swine Fever. — 

S. W., North Wilts, says that swine 
fever was in nearly every stye round 
ours, and by giving Coles’s Powders 
never had it and never lost a pig. 

Cures Hask. — T. T. S., Marshfield, 
writes — I find Coles’s Powders a cer- 
tain cure for hask if given as directed. 

Poor Man’s Friend.— 2. B., Foxham. 
— Sir, My pigs were scabby and out in 
blotches, and your powders did them 
a power of good. I’ would not be 
without them for any money. 



The JPowders should be given in a little Wash before feeding , 

Full Directions for Use with each Powder. 

II- per Packet of 12 Powders. Free by Parcel Post for 15 Stamps. 



Sole Proprietor; JOHN C. COLES, CHIPPENHAM, WILTS. 

Whose name and registered Trade Mark, “ Pig Paying the Rent,” on every Powder — 
without w'hich none are genuine. 

Wholesale Agents : London, W. EDWARDS & SON, 157, Queen Victoria St..E.C.: 
BARCLAY & SONS, LIM., 95, Farringdon Street, E.C. 

Any Chemist will order Coles’s Pig Powders from his London Agent and 
supply at II- per Packet. 



Will Shortly be Published. 



A TREATISE ON THE 

DISEASES AND DISORDERS 
OF THE OX: 



Including an Account of the Ox, and of the Sheep, 
and of the Diseases and Disorders of the Sheep, 

WITH SPECIAL ATTENTION TO 

Those Diseases of Bovine and other Animals which are 
Communicable to Human Beings, 



BY 

GEORGE GRESSWELL, 

Author of “ An Examination of the Theory of Evolution," 
Co-author of “ The Veterinary Pharmacopoeia, Materia Medica, and 
Therapeutics ” ; Recently Lecturer in Physical Science at 
the-Diocesan College, near Cape Town. 

With very many important Observations in reyard 
to the Science of Human Pathology, 

BY 

ALBERT GRESSWELL, B.A., B.M., M.R.C.S., 

Author of numerous Contributions to Human Medicine. 

Together with a few Notes from 

JAMES BRODIE GRESSWELL, F.R.C.V.S., 

Author of 

“ The Veterinary Pharmacology and Therapeutics,” &c. 



W. H. ALLEN & CO., 13, WATEBLOO PLACE, PALL MALL. S.W. 
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BOOKS ON HORSES AND RIDING. 

Published by W. H. ALLEN & GO. 



New Edition. Crown 8vo., with Portrait, 5s. 

LADIES ON HORSEBACK; Learning, Park-Riding, and Hunting. 
With Hints upon Costume, and Numerous Anecdotes. By Mrs. Power 
O’Donoghue (Nannie Lambert), Authoress of “ The Knave of Clubs,” 
Horses and Horsemen,” &c. 

“ Thoroughly practical, dealing with learning, park-riding, hunting, and costumes, 
and written in a style that is sure to win readers. We heartily recommend the book.” 
— Graphic. 

“A very complete and useful manual, written in a pleasant, lady -like way by a 
thorough mistress of the subject, and full of valuable hints.” — Vanity Fair. 

Crown 8vo., price 2s. 6d. 

HOW TO RIDE AND SCHOOL A HORSE. By E. L. Anderson. 

“ It requires the study of only a few pages of this book to convince the reader 
that the author thoroughly understands his subject.” — Illustrated Sporting and Dramatic 
News. 

.. ... Crown 8vo., 2s. 6d. 

A SYSTEM OF SCHOOL TRAINING FOR HORSES. By E. L. 

Anderson, Author of “ How to Ride and School a Horse.” 

“ He is well worthy q£- a hearing.” — Bell’s Life. 

“ Mr. Anderson is without doubt a thorough horseman.” — The Field. 

Crown 8vo., 3s. 6d., with Illustrations. 

THE HORSE, AS HE WAS', AS HE IS, AND AS HE OUGHT TO BE. 
By James Irvin Lupton, F.R.C.V.S. . Author of “The External 
Anatomy of the Horse,” &c. 

“ Written with a. good object in view, namely, to create an interest in the important 
subject of horse-breeding, more especially that class known as general utility horses. 
The book contains several illustrations, is well printed and handsomely bound, and we 
hope will meet with the attention it deserves.” — Live Stoclc Journal. 

New and Cheaper Edition. 8vo., half-bound, 10s. 6d. 
ILLUSTRATED HORSE DOCTOR. Being an Accurate and De- 
tailed Account, accompanied by more than 400 Pictorial Representations, 
characteristic of the various Diseases to which the Equine Race are 
subjected ; together with the latest Mode of Treatment, and all the 
requisite Prescriptions written in Plain English. By Edward Mayhew, 
M.R.C.Y.S. 

New and Cheaper Edition. 8vo., 7s 6d. 

ILLUSTRATED HORSE MANAGEMENT. Contains Descriptive 

remarks upon Anatomy, Medicine, Shoeing, Teeth, Food, Vices, Stables ; 
likewise a plain account of the situation, nature, and value of the various 
points ; together with comments on grooms, dealers, breeders, breakers, 
and trainers ; Embellished with more than 400 engravings from original 
designs made expressly for this work. By E. Mayhew. A new Edition, 
revised and improved by J. I. Lupton, M.R.C.V.S. 

Crown 8vo., Illustrated. 6s. 

THE MANAGEMENT AND TREATMENT OF THE HORSE, IN 

THE STABLE, FIELD, AND ON THE ROAD. By William 
Procter (Stud Groom). Second Edition, revised and enlarged. 

“ There are few who are interested iu horses who -will fail to profit by one portion or 
another of this useful work.” — Scotsman. 

“ We cannot do better than wish that Mr. Procter’s book may find its way into the 
hands of all those concerned in the management of the most useful quadruped we 
possess.” — England. 

London : W. H. ALLEN & Co., 13 Waterloo-place. 



Ransomes, Sims ft Jefferies, ld. 

lEZtsrGKEHStlEIEEE^S, 

Orwell Works, Ipswich. 




R., S. & J. manufacture 

Yertical Engines 
and Boilers, 

which are specially suited for driving Dairy 
Machinery 



RANSOMES’ YERTICAL 
ENGINES. 

li to 10 horse power. 



THEY ALSO MAKE 

Portable, Semi-Portable, & Traction Engines 

for Agricultural Purposes, 

of the best design, materials , and workmanship. 




RANSOMES’ STATIONARY ENGINES. 

3 to 40 horse power. 



R., S. & J. manufacture 

STATIONARY 

ENGINES 

OF VABIOTJS KINDS, VIZ. I — 

Short-Stroke, Long*- Stroke, 
and Girder-Frame; 

ALSO 

CORNISH BOILERS FOR DITTO. 

Lancashire, Multi tubular, or 
Cylindrical Boilers. 




RANSOMES’ HORSE RAKES. 

Manual and Self-Acting. 



R., S. 8c J. manufacture 

Horse — 

— Rakes 

of the highest excellence, of 
which nearly 40,000 have 
been sold. 

Also HAYMAKERS, 

Single & Double Action. 

Complete Illustrated 
Catalogues Free. 



SPPATT’S PATENT LIMITED, 

Bermondsey, London, S.E. 
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AnimalsOelicht in Licking it. Gives 
them Appetite &keeps them in health. 
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Price complete, with Bracket, 
Extra Rollers, 8d. each. 
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PRIZE BERKSHIRE PIGS, 



MR, N. BENJAFXELD 

(Member of the Council of the British Berkshire Society) 

POSSESSES ONE OF THE BEST HERDS OF 

BERKSHIRE PIGS 

IN THE KINGDOM, 

And is always Pkepaeed to Supply 

BOARS and SOWS 

OF VARIOUS AGES AT MODERATE PRICES. 

All Animals entered in or eligible for Entry in the Herd-Book. 

Over 400 prizes have been won by this herd in good competition, and specimens 
have been exported to nearly all parts of the Globe. 

SEND FOR PRICES AND PARTICULARS. 

Address : Short’s Green Farm, I0TC0MBE, SHAFTESBURY. 



Vide 



AGRICULTURAL SEEDS 



FOREST TREES, SHRUBS, &C, 



By Royal Warrants, Nurserymen and Seedsmen to the Queen B.R.H. the Prince 
of Wales, and Wood Foresters for Grown Lands. 



UJ Yr coi/co, ujiluj rr uuu/ jl- vi toui/i o jw, 

CARLISLE, ENGLAND. 



“BEAUFORT HUNT" CORN CRUSHERS, 



PATENT “NAN-DIH” HAND FLOUR MILLS, 



PRICE LISTS AND FULL PARTICULARS FROM 

R. A. LISTER & CO., DURSLEY, ENGLAND. 



Vipan & Headly, c “kl ate Leicester. 



DAIRY CARTS FOR HAND OR HORSE. 

y, & H. have been awarded HIGHEST PRIZE for Two-Wheeled DAIRY DARTS, 
London Dairy Show 1880-81-82-83, '85, '86, and '87. 

FIRST PRIZE- 



STEEL RAILWAY MILK CANS. 



Manufacturers of every description of DAIRY REQUISITES. 
FULL ILLUSTRATED CATALOGUES POST FREE. 



STUD FARM , THIRSK JUNCTION, YORKSHIRE, 



Has always for Sale some really choice Young Boars and Gilts of the 
Large and Middle White Yorkshire Breeds ; also In-Pig Young Sows, 
as well as some grand Berkshires at all ages. Can offer them at very 
low prices to suit the times. Inspection earnestly invited. 

Winner of 1,960 Frizes at all the leading Shows, both in this 



Buyers are respectfully requested to Write for Prices. 



Of guaranteed Purity and Germination. 



Unsurpassed for Quantity and Quality. 

Special Prices on Application. Catalogues 

LITTLE & BALLANTYNE 



Catalogues Free. 



From 32s. to 95s. 



From 57s. 6d. 



PATENT FARMER’S VERTICAL MILLS, 



From £10 10s. 



MANUFACTURERS of FIRST PRIZE 





country and abroad. 



Thorley’s Specialities. 



THORLEY’S FOOD FOR CATTLE, 

Horses, Sheep, Pigs, Poultry, Game, &c. 

“ LACTIFER,” A Meal for Calves. 

The Most Reliable Substitute for Milk. 

THORLEY’S HAT SPICE. 
THORLEY’S FEEDING CAKE, 

FOR CATTLE, COWS, SHEEP, LAMBS, 

AND ALL DESCRIPTIONS OF STOCK. 

FURTHER PARTICULARS AND PRICES ON APPLICATION TO 

JOSEPH THORLEY, King’s Cross, London, N. 

Cattle Food Manufacturer by Royal Warrant to H.M. the Queen. 



GUARANTEED GRASS SEEDS. 



Our Seeds are sold under a guarantee as to:— 

(1st.) Purity — that they are true to their respective kinds. 

(2nd.) Cleanliness — that they are genuine and free from Weeds, &c. 
(3rd.) Growths — that the percentages of germination are guaranteed. 
(4th.) Subject to the analysis of the Consulting Botanist of the Royal 
Agricultural Society of England, or any other Botanist of 
recognised authority. 

As every parcel is carefully and repeatedly tested and botanically 
analysed, our guarantees may be relied upon as being absolutely correct. 

We invite all those interested in laying down lands to Pasture to com- 
pare our Samples and Prices, which may be had Free on Application. 

ROOT-CROP SEEDS FROM PEDIGREE STOCKS, 

FARM and GARDEN SEEDS of best possible qualities. 
FOREST, FRUIT, AND OTHER TREES AND PLANTS. 

Stocks unequalled for superior quality, immense variety, and great extent, 
Priced Catalogues and all Particulars Post Free on Application. 



Dicksons 

[Limited], 



Seed Merchants 
and Nurserymen, 

CHESTER. 



All who Make BUTTER 



SHOULD 

TRY 



THfc 
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WHICH IMPARTS AN EYEN COWSLIP TINT TO 
THE BUTTER AT ALL SEASONS. 



Sold by all Chemists and Dealers in Dairy Supplies. 

In Bottles at 6d., 1/-, 2/-, and 5/- each. 

“ The Silver Churn ” Essence of Rennet ) p u t up in same Sizes 
“ The Silver Churn ” Cheese Colouring j and on same Terms. 

Pbopeietobs and Mandfaotdbebs 

OLDFIELD, PATTINSON & CO, Wholesale Druggists, 

MANCHESTER, 
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JERSEY-- 

CREAMER 



SELF I 
ACTING 



OF ALL SEPARATORS THE 

Best 

Simplest 

Cheapest*? 

FREE TRIAL BEFORE, 
PURCHASE. 



PARTICULARS OF THE. PATENTEES g, MANUFACTURERS 

THYSSjLOCKYER &C° 37TEUSTOM ROAD LONDON. 
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Agents Wanted for “ SOOTIGINE ” MANURE. 

35s. per ton. ESTABLISHED 1873. 

Also Organic Manure, 20s. per ton; Soot and Sewage do., 20s. per ton; 
Phosphate Manure, 20s. per ton. All Dry Powders. 

Over 120,000 tons of “ Sootigine” Manure were sent out during the last 
two seasons, most of it to old customers of 15 years’ standing. Many of 
these lots were analyzed by the highest authorities, but only one small lot 
failed to reach their high standard ; many far exceeded it. “ Sootigine ” is 
worth double the price charged as an insect destroyer alone. 

NEW CARBOLIC SANITARY CO., Ld., HACKNEY. 

The Largest Manufacturers of Artificial Manures in Great Britain. 
Sole Inventors and Proprietors of “ Healthitas,” the new Disinfectant, in Powder, 
Fluid and Soap. First Prize, Silver Medal, International Health Exhibition, 1884. 
Telegram, “SOOTIGINE,” LONDON. 



BURNS’ PATENT 

MOVABLE STRAINER MILK PAILS. 

NO DAIRY COMPLETE WITHOUT THEM. 

3 Gals. 34 4 4j, 5 

6/6 7 /- 7/6 8/- 8/6 

Covers 1/6 1/6 1/9 1/9 2/0 

Measure Gauges, 1/- each. 

Apply to 

T. B. BURNS, North Cor wall Works, Camelford, 

EXTRACT FROM TESTIMONIAL. 

Gravely Manor.— I like your Strainer Milk Pail very 
much indeed. James Long. 



ESTABLISHED 1816. 

toohstiei, 

WARMINSTER, WILTS. 
Makers of Cheese Presses, 

Single, Double, and Triple. Ten different Sizes. 

CURD 1VIILI.S. CHEESE VATS. 

And' every description of Cheese-making Appliances. 

Price 3d.; by Post, 3Jd. Post Free for One Year, 14s. 

The North British Agriculturist. 

THE LEADING SCOTCH FARMING AND RURAL JOURNAL 

AH A1 MEDIUM FOB ADVERTISING. 

The Agriculturist is read by almost every Scotch Farmer, and by many in 
England. It is essentially a practical paper, being issued exclusively in the interests 
of Agriculture, and treating of that subject in all its branches, special prominence 
being given to Agricultural Chemistry, Dairy Management, and Veterinary Science. 
Breeders of high-class Pedigree Stock will find mnch accurate information on 
points of interest to them. 

Publishers — C. &. R. ANDERSON. 

Ojtioes 377, High St., Eeinbubgh; 11, Ludgath Hill , London, ha 
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Drawings and Estimates Free. 

CONSULTATION INVITED. 



BARFORD & PERKINS, 

Peterborough, 

Make a Speciality of Supplying and Erecting Complete Sets of 

DAIRY MACHINERY 



and 

FOOD PREPARING MACHINERY. 



THE “RICHMOND” CREAMER 




THE C OLONIAL C OLLEGE 

AND T RAINING F ARMS, 

L I M I T ED , 

HOLLESLEY BAY, SUFFOLK. 




For the Training of Youths for Colonial Life. 




UNDER THE AUSPICES OF AGENTS-GENERAL FOR THE COLONIES, 
HEAD MASTERS OF PUBLIC SCHOOLS, 

LEADING MEMBERS OF THE ROYAL COLONIAL INSTITUTE, &c. &c. 



The College is situate on its own well-wooded and attractive estate, 
dominating Hollesley Bay, in one of the healthiest climates in England, 
with a dry soil and excellent water 

Farms of over 1,800 acres belong to and are carried on by the College. 
Horse, Cattle, and Sheep-breeding and grazing are practised on an extensive 
scale, and there is a large Dairy with all the latest appliances, a herd of 
30 to 40 cows of various breeds being kept. 

Riding, swimming, smith’s and carpenter’s work, poultry and bee keep- 
ing, and various domestic arts are among the subjects taught. 

.There is a staff of qualified Professors of Geology and Botany, 
Agriculture, Forestry, Veterinary Surgery, Building Construction and 
Engineering, Book-keeping, Ambulance, &e. 

With the great natural advantages of its position, the Colonial College 
offers such favourable opportunities for both physical development and 
technical instruction as ensure to its pupils every prospect of being sent 
out healthy, vigorous, and efficiently trained for their future career. 



Prospectus on Application to the Resident Director. 




OF THE MANUFACTURERS 



DAIRY E2STG-I3ME3E3$«.S, 

BL AN DFORD, DORSET, 

Whose Dairy Utensils are i met, nailed, and hwe t/ained 

The Highest Awards for Strength, Durability & Cheapness, 



£250 lias been taken this Year 



IN FRIZES IT OR CHEESE MADE IN OUR IMPROVED 



CHEESE-MAKING APPARATUS, 

AWARDED GOLD MEDAL AT LANCASTER, 

AND 

FIRST PRIZE and TWO SILVER MEDALS, LONDON, 



SOLE MAKERS OP 



DORSET 

RAISER 



THE 

CREAM 



Saves 
25 per cent, 
in the 
Dairy. 



With 



Acting 

Separator. 



Senarators, Butter Churns, Workers, Milk Vats, 
Cheese-making Appliances, 

And every Requisite for the Factory, Farm, or Private Dairy.' 

Illustrated Catalogue on application to above address. 



SUTTON’S 

Special Crops 

For Dairy Far ming. 

Sutton’s Colden-Tankard Mangel. 

O^w-Fl&lied), Awarded the Highland Society’s Gold Medal as 
the best. New or Improved Boot. It increases the quantity of Milk 
without injuriously affecting the Quality J 

Sutton’s Champion 

Cow., to maturity at leai^a Aunt je^Uer dd l.^.m Top 

Sutton's Improved 
, Thousand-Headed Cabbage. 

Far supenor to the sort usually offered as Thousand-Headed. The 
ISIf groW “ } lr \ R ° bert Rhssell was from seed supplied to 
A by ," 8 ' Di'Rl m Apnl and May for use in the Autumn, and in 

i7fertySumme“ ' t0 PljdUCe ‘ ^ f ° P feeding in the Spring 

Sutton's Early Drumhead Cabbage. 

The earliest and most profitable Drumhead Cabbage in existence. 

C k; ? U(1 4p i% ilj it will produce a heavy crop from Sep- 



tember to December. 



Sutton’s Giant Caracua Maize. 

Sown in June, this will yield an abundant supply of Green Food 
m August and September. ' 



PRIC ES ON APPLIC ATION. 

SUTTON’S SEEDS 

Genuine only from SUTTON & SONS, READING. 
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